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PUBLIC NOTICES 





. ‘ 
he Director-General, 
India Store Department, Bel vedere- 
road, A yy London, 8.E. 1, invites 
TENDERS for 
fe 1 4 CRANES, Lorry, Re- 
tractable Level Luffing Jib Type, with 
Body 


Scuepute 2.—-EIGHTY-EIGHT LOCOMOTIVE 
BOILERS, CYL ADE RS and other EQUIPMENT. 
Tenders due as follow 
Schedule 1, 18th Mare h. 1930. 
Schedule 2, 8th April, 1930 
Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each a. 
456 





° ° ' ° ‘ 
(ivil Service Com- 
MISSION. 

The Home Office announces 22 
VACANCIES for INSPECTORS of FAC. 
TORIES, Class Il. (Men or Women 
£200, rising by £15 a year to 
. with usual Civil Service bonus in 
addition. The initial salary plus bonus at present 
rates would amount to £299. The appointments carry 

prospect of promotion to the higher grades 

A competition for these vacancies is about to be 
held by the Civil Service Commissioners, in consulta- 
tion with the Home Office. A few additional 
vacancies may arise later and may be filled from among 
the candidates 

Candidates must be over 23 and under 32 years of 
age on Ist May, 1930, but applications from candidates 
o Hod 32 with exceptional qualifications will be con- 
side 

The Regulations for the competition and forms of 
application may be obtained on or after the 13th 
instant from the INDUSTRIAL DIVISION, Home 
Office, London, 8.W.1. The last date for submitting 
applications is Ist May. 4572 





rown Agents for the 


COLONIES. 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi 
dates are INVITED for the following 
POSTS :— 


M/2015.—ASSISTANT ENGINEERS (R) RE- 
QUIRED by the GOVERNMENT OF NIGERIA for 
the PUBLIC WORKS DEPARTMENT, for two tours 
of not leas than 12 nor more than 18 months’ service 
in the first instance. Subject to satisfactory service, 
the officers appointed will be eligible at the expira 
tion of three years’ service for confirmation in the 
permanent and pensionable establishment Salary 
£480 a year for the first three years; then £510, 
rising by annual increments to £920. Outfit allow- 
ance of £60 on first appointment Free quarters and 
passages and liberal leave on full salary. Candidates 
must have attained the age of 214 years on the date 
of appointment, and should preferably have attained 
the age of 22}, and must not be over 35 years of age 


Must have obtained an Engineering Degree at a 
recognised University or have passed Sections “‘A** 
and “‘B”’ of the A.M.I.C.E. Examination or have 


passed the Associateship in Civil Engineering of the 
City and Guilds Institute, or possess such other 
ea or Diploma or Distinction in Engineering as 


y be considered satisfactory. Candidates whose 
qualifying diplomas have been obtained without a 
college course, should have had three years’ prac- 


tical experience of Civil Engineering under a qualified 
Civil Engineer It is preferred that all candidates 
should have had two years’ practical experience on 
good engineering work, subsequent to taking their 
degree or completing their articles, but under certain 
conditions this may be waived in the case of candi- 
dates in possession of an Engineering Degree. 


Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, to the CROWN AGENTS FOR 
THE COLONIES Millbank, London, 8.W 
quoting M/2015 4582 


actory Premises 

(KINGSWAY ENGINEERING 
WORKS), Aeptasten. road, Dundee, by 
PRIV ATE TREA main block 
(built 1925 a & of extensive 
Machine Hal!, Administrative Offices, 
&e Centrally heated, electric light, 
power and gas installations; also other Factory 
ype Buildings, Stores, &c. Could be adapted for 
use a8 garage and workshop. Site area about 5 acres 
May be inspected on application to the Caretaker on 
the premises Further particulars from DIRECTOR 





OF LANDS AND ACCOMMODATION, H.M. Office of 
Works, King Charies-street, London, 8.W.1: of 
HM. OFFICE OF WORKS, 22, George-street, 


Edinburgh 4470 





A rmstrong College. 
- 
NEWCASTLE-UPON.-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


of B.Sc. and 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


Full particulars of the Courses may be had on 
‘pplication to 


THE REGISTRAR, 
Armstrong College, 


4056 Newcastle-upon-Tyne. 





Tniversity College of Swansea. 
The Council invites APPLICATIONS for the 
POST of LECTURER in METALLURGY. Salary 
£500 per annum. The appointment will date from the 
24th April, 1930, or later by arrangement. 

Further particulars may be obtained from the under- 
signed, by whom applications must be received on or 
before Friday, March 28th, 1930 

EDWIN DREW. 


Registrar 
Singleton Park, Swansea. 4552 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
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A High-Voltage Research Laboratory. 


The British Industries Fair at Birmingham 


Modern Turbine Propulsion. vw. 278) 


An Oil Engine-Driven Locomotive. . 25) 


Relative Safety of Mild and High-Tensile 
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PUBLIC NOTICES 





Bengal-Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared 
for 


to receive TENDERS 
130,000 7 BOL TS and NUTS for 
R** RAILS 

Specific ation aan , am of Tender can be obtained at 
the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after Thursday, 
6th March, 1930. 

A fee of 10s. will be charged for each copy of the 
specification, which is Not returnable 

Tenders must be submitted not later than Noon on 
Monday, 17th March, 1930. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order 

By Order of the Board, 
I 





GRANT, 
4567 = Secretary. 
Gouth lafien Railw ay Com- 
PANY, LIMITED 


The Directors => prepared to receive TENDERS 
for the SUPPLY 
1. SHEFFIELD. TOOLS, &c 
2° GALVANISED WROUGHT IRON 
Ss 


PIPES 
3. CAST IRON PIPES 
MADRAS IMPROVEMENTS 
4. TRANSFORMERS for POWER, 
and SIGNALLING. 
Specifications and forms of Tender wil! be available 
at the Company's Offices, 91, Petty France, West- 
minster, 8. 
Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked :—** Tender for Sheffield Tools, &c..’" or as 
the case may be, with the name of the firm tender- 
ing, must be left with the undersigned not later 
than Twelve Noon on Friday, the 2ist March, 
1930, in respect of Specifications Nos. 1 to 3, and 
not later than Twelve Noon on Friday, the 28th 
March, 1930, in respect of Specification No. 4 
The Directors do not bind themselves to accept the 
lowest or any Tender 
A charge, which will not be returned, will be made 
of 5s. for each copy of Specifications Nos. 1 and 2; 
of 2s. 6d. for each copy of Specification No. 3; and 
of 10s. for each copy of Specification No. 4 
Copies of drawings may be obtained at the Offices 
of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 
1, 


minster, 8.W 
A. MUIRHEAD, 
Managing Director. 


or STEEL 


ELECTRIFICATION. 
rE LIGHTING, 


91, Petty France, 





Westminster, 8.W 





5th ‘arch. 1930. 4383 


, y) ; 
ornwall County Council. 
TORPOINT FERRY. 
TENDERS are INVITED for the CONSTRUCTION 
of LANDING BEACHES and RE-FORMING EXIST- 


ING BEACHES including FORMATION of DAMS, 
STEEL SHEET PILING, TIMBER PILING, CON. 
CRETE REVETMENTS and SURFACE WORKS at 


Torpoint, Cornwall, and Devonport, Plymouth, in 
accordance with plans and specification prepared by 
Mr Victor Prigg, Chartered Civil Engineer. 
Plymouth. 

Plans and specification may be seen at 
of the Ferry Manager, Torpoint, Cornwall, 
Engineer's Office, South Devon Chambers, 
Station, Pe on and after Monday, 
March, 

A Ly > Tender and bill of quantities may be 
obtained from the Engineer on payment of Two 
Guineas, which will be returned upon receipt of a 
bona fide Tender. 

The lowest or any Tender will not necessarily be 
accepted. 

Tenders must be delivered to the maGestignet not 
later than Noon on the 15th March, 

a ae SHEERS, 
Deputy Clerk of the County Council, 

Co — Hall, Truro, 

4th February, 1930. 


he Madras and Southern 
MAHER ATTA RAILWAY COMPANY, Limited, 
invite we o5-! for :— 
.4 TONS RED and WHITE LE 


the office 
or at the 
Millbay 
the 3rd 


4515 





> Tenders are due in on Tuesday, ist Apri, 1930 
y.2 D.m 
Tender form obtainable 4 eum below ; fee Onc 


Guinea, which is not retur 

The Directors do not bind , to accept the 
lowest or any Tender. 

roe 8 Offices 


. Buckingham Palace. goed. 
Westminster, 8.W 4568 
= 

West est Ham Union. 

Guardians invite TENDERS for CARRY: 
ING our ELECTRICAL WORK and the LAYING 
of MAIN and SUB-MAIN CABLES and WIRING of 
various BLOCKS at their Central Home, Union-road, 
Leytonstone, E. 11. 

Specification and form of Tender will be forwarded 
on application to the undersigned, and Tenders must 
be delivered not later than 10 a.m. on Thursday, the 
27th March, 1930. 

L. E. FRAQUE 


Clerk to the Guardians 
Board Room, Union-road, 
Leytonstone, - 11, 4th March, 1930. 





4570 


| 


| 











N etropolitan Water Board. 


TENDER FOR THE SUPPLY OF THREE 
WATER-TUBE BOILERS, SETTINGS, SUPER - 
HEATERS, ECONOMISERS, PREHEATER, 
PIPING, FEED PUMPS AND ASH HANDLING 
PLANT, &c., AT SURBITON PUMPING STATION, 

The Metropolitan Water Board invite TENDERS for 
the SUPPLY and ERECTION of THREE - 
TUBE BOLLERS, try f J 
ECONOMISERS, PR TER, PIPING, FEED 
PUMPS and ASH HANDLING PLANT, &c, at their 


a 
sr 





Surbiton Pumping Station, Portemouth-road, Sur- 
biton, Surrey. 
forms of Tender, conditions of contract, specifica- 


tion and drawings may be inspected without payment 
ot a fee at the offices of the Board, Chief Engineer's 
Department (Room 173), on and after Wednesday, 
5th March, 1930. 

Contractors desirous of tendering may obtain the 
necessary documents from the Chief Engineer on_pro- 
duction of an official receipt for the sum of Three 
Guineas, which must be deposited with the 
Accountant to the Board and which will be returned 
on receipt of a bona fide Tender accompanied by all 
the above-named documents and drawings. Such 
payments and applications must be made between the 
hours of 10 a.m, and 4 p.m. (Saturdays, 10 a.m. and 
12 Noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 

Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed ‘* Tender for 
Boilers, Surbiton,’’ must be delivered at the Offices 
of the Board (Room 122) not later than 11 a.m, on 
Tuesday, 15th April, 1930 

The Board do not bind 
lowest or any Tender. 


themselves to accept the 
G, F. STRINGER, 
« Jerk of the Board. 
Clie gf the Board, 
. Rosebery-avenue, E.C. 1, 
24th February, 1930 4517 





— 
alford Union. 
HEATING AND HOT WATER SUPPLY 
INSTALLATION FOR THE UNION INFIRMARY 
AND ADJACENT BUILDINGS 


The uaa invite TENDERS for a complete 
CENTRAL Be ‘aa and HOT WATER SUPPLY 
INSTALLAT including STEAM BOILERS 


LANT, PU MPS ° 
at their Infirmary 
sovecification prepared by 
Eagineer, George W Martin, M.I Mech a 
M. Cons. E., 33, Arran-road, Catford, London, 8.E. 6 

Pians and specification can be seen either at these 
offices or the Consulting Engineer's office, and copies 
may be obtained on payment of a fee of Two Guineas, 
which will be returnable on receipt of a bona fide 
Tender which is not subsequentiy withdrawn 

Tenders must be in my hands not later than Twelve 
Noon on Thursday, the 20th instant 

he Guardians do not bind themselves to 
the utes © or any Tender 
By the Order of the Board, 
E. H. INCHLEY, 
Clerk to the Guardians. 


’ CALORIFIERS, &c., to be erected 
in accordance with the plans and 
the Guardians’ Consulting 


accept 


Poor Law Offices, 
Eccles New-road, 
4th March, 


Salford, 
1930. 


4562 


alford Union. 


ELECTRIC LIFTS FOR THE UNIO 
INFIRMARY AND ADJACENT BUILDINGS, 
The Guardians invite TENDERS herein in accord. 
ance with plans and specification prepared by the 
Guardians’ Consulting Engineer, George W. Martin, 
M.I. Mech. Ba M. Cons. E., 33, Arran-road, Catford, 
London, 8.E.6, which may be seen either at these 
offices or the Consulting Engineer's Office, and copies 
may be obtained on payment of a fee of Two Guineas, 
which will be returnable on receipt of a bona fide 
Tender which is not subsequently withdrawn. 
Tenders must be in my hands not later 
Twelve Noon on Thursday, the 20th instant 
The Guardians do not bind themselves to accept the 
lowest or any Tender 
By the “Order of J Board, 
E. CHLEY, 
clerk to the Guardians 


than 


Poor Law Offices, 
Eccles New-road, 
5th March, 


Salford Union. 


‘TRIC ne 
THE UNION’ INFIRMARY 
BU iL DINGS 
The Guardians invite TENDERS herein in accord 
ance with plans and specification prepared by the 
Guardians’ Consulting Engineer, George W. Martin, 
M.I. Mech. E., M. Cons. E., 33, Arran-road, Catford, 
London, 8.E. 6, which may be seen either at these 
offices or the Consulting Engineer's Office, and copies 
may be obtained on payment of a fee of Two Guineas, 
which will be returnable on receipt of a bona fide 
Tender which is not subsequently withdrawn. 
Tenders must be in my hands not later 
Twelve Noon on Thureday, the 20th instant 
The Guardians do not bind themselves to accept the 
lowest or any Tender 
By the Onder of the Board 
H. INCHLEY 
< slerk to the Guardians, 


Salford, 


1930. 4575 





INSTALLATION FOR 
AND ADJACENT 


than 


Poor Law Offices, 
Eccles New-road, 


Salford, 
5th March, 7 


1930 4576 
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PUBLIC NOTICES SITUATIONS OPEN (contipued) SITUATIONS WANTED (continued) AGENCIES 
° NGINEER (36), Mech. and Marine, Ist Class 
Manchester Corporation. ALES MAMAGER.—WANTED ty ova. | LE B-O-Fe, coed sppaitonce and address, one] De pieec, PUPTRATORS,, 14d. Astor, , Howse, 
The Health Committee invite TEN- [> estelitehed Wiem of Contsiteael Pems experience and references, 8 years chief, 4 years super-| AGENT for the Bristol area for the Filtrator and 
- o n ugal umy intending and surveying, some sales experience, | Continuous Blow-down and Heat- recovery Plant for 


Public 
DERS for the SUPPLY and ERECTION near Aber- 
eele, North Wales, of a WATER SOFTENING PLANT. 


Specification, &c., may be obtained on application 
to the ENGINEER, Waterworks Offices, Town Hall 
Manchester, on payment of the sum of One Guinea, 


which sum will only be returned on receipt of a bona 

fide Tender and all the drawings and documents lent 
Sealed Tenders, endorsed as directed, must be 

delivered not later than the 24th March, 1930. 4564 





dministrative County of|s 
LONDON, 

The London County Couneil invites APPLICATION 
for TWO POSITIONS on the permament staff as 
ASSISTANT ENGINEERS in the Chief Engineer's 
Department. Candidates, if not already in the 
Council's services, must be under 40 years of age on 
i7th March, 1930, and must be corporate members of 
the Institution of Mechanical Engineers or the Institu- 
tion of Electrical Engineers, or have taken a degree 
recognised by these Institutions exempting them from 
the examination of the respective Institutions. They 
must have had considerable experience in the main- 
tenance work of the coqneetins plants, both mech- 
anical and electrical, and in the preparation of and 
the responsibility for the carrying out of all the engi- 
neering schemes — heating, lighting. laundries, 
kitchens, bakeries, pumping plant, modern light 
treatment apparatus, &c., now common to large 
modern hospitals and institutions. 

The scale of salary attaching to the appointments is 
£700 a year, rising by £50 annually to £900. 

Applications must be made on the official form, 
copies of which (with full particulars) may 
obtained by sending a stamped addressed envelope, 
marked ‘* Assistant Engineers,’’ to the Clerk of the 


Manufacturers, the SERVICES of an experienced 
SALES MANAGER. Preference will be given 


to a gentleman already holding a similar 
position. All correspondence will be treated 
in strictest confidence.—-Addrers, with full 


particulars as to age and salary required, 4560, 
The Engineer Office, 4560 A 





Saree FRAMED BUILDINGS AND THEATRES. 
UIRED by London Firm, DESIGNER, with 
rience of these classes of work and conversant with 
©. requirements.—Address full particulars, 4559, 
The Engineer Office. 4559 A 


MYECHNICAL ASSISTANT REQUIRED 
Work on Airsbips. Qualifications : 
Degree in Engineering or equivalent, preferably 





for Stress 
Honours 
with 




















previous aeronautical experience.— Address, 45 The 

Engineer Office 4555 a 
V JORKS MANAGER for Small Factory in S.W. 
_London; 30 to 40 employees; organising, 
drawing, and strict disciplinarian essential; used 
to small, accurate, scientific work State age, expe- 
rience, and salary.—Address, P6756, The Engineer 

Office. P6756 A 
Large Undertaking Abroad 


V JORKS MANAGER. 

(good climate) probably REQUIRE SERVICES 
MECHANICAL ENGINEER experienced Modern 
Workshop Practice and Production Methods, Foundry, 
Machine Press ; knowledge Gas Meter Making, Repair, 
Maintenance, an advantage; highest 
experience, character. Address full 
P6770, The Engineer (Office 


credentials re 








Construc 








Council, The County Hall, Westminster Bridge, 8.B. 1. he MANAGER REQUIRED by 
Forms must be received by 24th March, 1930. tional Engineers in London. Must have good 
Canvassing disqualifies, ai ay —— and able full labour to best 
= — on advantage atters, giving ull experience, age, 
549 Clerk Ly alas pote H. COX, ‘ . and salary required, to Box 278, c/o J. G. King and 
sos erk of the London County Council. Son, 10, Bolt-court, Fleet-street, E.C. 4 P6745 A 
for Electric 


Phe Chatham and District 
WATER COMPANY 


The Directors of the above Company invite APPLI- 
CATIONS (accompanied by not more than three recent 
testimonials) for the POSITION of SECRETARY and 
MANAGER 

Applicants must be between the a 
and employed in a similar undertaking, possess a good 
general knowledge concerning Water Companies, and 
to state earliest date on which able to commence new 
duties, 

Salary £500 per annum (free of income tax) with 
ficial residence, fuel and light 

Applications to be addressed to the Directors at 
the Company's Offices, Railway-street. Chatham, 

varked ‘* Secretary and Manager,’’ and delivered on 
or before the 29th March, 1930. 
By Order of the Board, 
r. B. BROOKS, 
Acting Secretary. 
and District Water Company, 
- 


ges of 35 and 40 


The Chatham 
Railway-street, 
ith March, 1930 4574 





SITUATIONS OPEN 
COPIES or Testmontais, NOT ORicrvais, UNLESS 
SPECIFICALLY REQUESTED. 





NSTITUTION OF STRUCTURAL ENGINEERS.— 

The POSITION of SECRETARY having now been 

FILLED, the Council wish to thank those who made 
application. 454 





\ TANTED as BUSINESS MANAGER by Manu- 
facturers of a patented pump; first-class man, 
with complete knowledge of Pumps and good clientele, 
only need apply 
Write stating experience and salary 
Address. 
P6773, 


required 


The Engineer Office P6773 A 





First-class TECHNICAL and COM - 
ENGINEER, to take up position in 
1930, as Head Representative in 
charge of office of well-known British Engineering 
ind Boilermaking concern Age about 35, preferably 
public school man. Replies will be treated in con- 
fidence and should embody full qualifications, prac- 
tical and education. Only those with Turbine and 
Boilermaking experience will be considered. 
Address, 4366, The Engineer Office. 4366 A 


\ TANTED. 
MERCTAL 
India about end of 





\ FANTED, for Service in the Near East, Two 
YOUNG SURVEYORS. age between 22 and 27; 
single, used to Topographical Work, quick Levellers 
and capable of Simple Triangulation Work. 
pe salary, £450 per annum, with free quarters. 
Apply :— 
IRAQ PETROLEUM COMPANY, Ltd., 
King William-street House, Astber-strent,, London, 
E.C, 4. ‘6741 A 





A MOnres AL CHEMIST REQUIRED for Engineer- 

ing Works must have special knowledge of 
particularly Aluminium Alloys, 
full details of experience, and 
The Engineer Office. 4580 a 


Non-ferrous Analysis, 
Address, stating age 
s alaty required, 4580, 








ENGINEER REQUIRED of Good Social 
standing, preferably Member of Institution of 
Civil Engineers and other Engineering Institution, 
experienced in Construction of Steel and Reinforced 
Concrete Bridges, well known in official and ar 
circles, to CARRY OUT IMPORTANT NEGOTIA 
TIONS on behalf of a large organisation 
Applicants will be required to travel extensively, 


( {VIL 


State full particulars of experience, present position, 
salary and age. 

Address- 

P6766, The Engineer Office. P6766 A 





AGENT REQUIRED for Large 
South America; must be 
and fluent Spanish.— 
The Engineer a 
45 A 


YONTRACTORS’ 
Road Contract in 
experienced in Road-making 
Address, in first instance, 4581, 





( 1OST and ESTIMATING CLERK REQUIRED, with 
considerable practical experience in the manu- 
facture of Light Engineering Products.— Write, stating 
we, experience and salary required, to H. W., c.o. 
150, Western-avenue, North Acton, London, W. 3 
4584 A 


NGINEER WANTED, to Take Charge of Erection 
“4 and Running of Turbines and Condensing Plants 
at a Cotton Mill in India, with prospects of permanent 
position as Engineer-in-Charge State age and expe- 








rience,— Address, 4556, The Engineer Office. 4556 4 
aie = ATING CLERK WANTED in West London 
4 district (age 23 to 35). Works experience on 
Internal Combustion Engines essential.—Address, 
stating details of verience (in date order), . and 
salary required, 45: The Engineer Office. A 








pas ACTICAL MAN REQUIRED to Supervise Plate 
Shop. Experience necessary in Sheet Steel 
Working, Tank Making and Arc Welding. State age, 
experience and salary.—Address, 4506, The Engineer 
(ffice 4506 A 


S ALES ENGINEER.—APPLICATIONS are 
, INVITED by British Manufacturers of Cranes, 
lransporters, etc., from YOUNG MEN who are ambi- 
tious, with Drawing Office and Works ex perience. 
Full particulars of qualifications, salary expected (in 
confidence).—Address, 4508, The Engineer Office. 
4508 A 





*‘TRUCTURAL STEEL WORK.—WANTED, First- 
+) class JUNIOR DRAUGHTSMAN, with good experi- 
ence of Steel-frame Building Work, able to detail for 
fabricating from steel plans on own responsibility ; 
must also be quite competent to take dimensions = 
site, State salary required Fem ye ears by _lette 
only, to CHIEF DRAUG _ Smith Walker, 
Ltd,, 16, Caxton-street, S. . P6744 A 





Vy ORKS 
Motor Factory. 
prepared to start 7.30 a.m, 
Applicants must state age and salary required and 
the names of their present and past employers, which 
will be treated with utmost confidence. 


MANAGER WANTED 
be 


Must a good organiser and 


sherthy completing contract Canada, SEEKS POsI. 





TION, home or North America.—Address, ys ok ‘35, = 
Engineer Office. P6 
7 NGINE ER REQU TIRES POST in Advisory or 


Thoroughly experienced in 















Boilers. Address full particulars to SALES 
DIRECTOR. P6766 D 
NGINE ER-SAL _ESMAN- (40), Extensive Practi 


4 and commercial experience, DESIRES POSITION 
Manufacturers requiring 


























“4 executive capacity. on commission basis with 
turbine and Diesel erection. First Class B.O.T. with} keen and energetic representation in Yorkshire and 
Diesel endorsement. Middle aged, of good education | adjoining districts —Address, P6718, The Engineer 
and physique. Office ee , . P6718 b 

Address, P6751, The Engineer Office. P6751 B 5 ; - “ 

YNGINE E R (30) SEEKS CH ANG E. Public School ECHANICAL ENGINEER, Calling on Collieries, 

1, education, exp. shops, D.O. assist. engineer, M* RO and Fe ge om ——— poet 
works extensions and maintenance. Salary £300 p.a.— | 44g pp oy. es. 
BM/L024, London, W.( P6726 B Address, «300, a, ONE GE ie He 

TNGINEER (29), Single, Public School and Uni- 

1, versity education, works, D.O. and commercial \ TARREN BROTHERS (MIDDLESBROUGH), Ltd., 
exp.. travelled, fluent French, working knowledge Electrical and Mechanical Engineers, Prudential 
German, possessing personality and energy, DESIRES | Chambers, Middlesbrough, makers of the HOWARI 
CHANGE, administrative or sales appointment with | STEAM SEE ARATOR. are OPEN to CONSIDER 
sound, progressive engineering or manufacturing |] REPRESENTING, on the North-East Coast, ON} 
concern anywhere in Britain Address, P6 . The} or TWO MANUFACTURERS of repute ‘echnical 
Engineer Office. P6754 B staff, travellers, car "6746 Db 
k* SERVICE MAN WANTS a JOB Age 34 

Reliable surveyor and leveller, neat draughtsman PATENTS 
and tracer, knowledge building construction, steel 
work, and R.C.—-E. F. ROLFE, 7, Church-road, ING’S PATENT AGENCY, Ltd. (B. T. KING, Reed. 
c¢ rie Ss _ 
Richmond, Surrey. P6747 B Patent Agent, G.B., U8. and Can.). Advice. 
. rome handbook and consultations on Patents and Trade 
\ EC A NEC AL ml NG INE ER Pre sent x. Liberty. | Marks FREE.—146a, Qpeme Vihere eines, London, 
1 wide experience, years works manager, yf 3" . ‘Phone: r L 2 
WISHES RESPONSIBLE. POSITION Address, =. Soe a = Gees 

* 700,"" Wm. Porteous and Co., Advertising Agents, 3 Era - 

Glasgow P6749 B 4 be OWNERS of BRITISH PATENTS Nos 
- 76.095. entitled ‘‘ Improvements in Safety 
-ECH ENGINEER, 32. A.M. Inst. Mech, E., Control Devices Suitable for Use with Liquid Fuel 

N unmarried, just 3 Burners in Domestic and other Heating Systems ; 


completed ear contract 








abroad ce and works, DESIRES POSITION, home 
or abroad.—Address, P6717, The Engineer Office 
P6717 B 
\ TELDER (34 Electric Gas, 16 Years’ Experience 
of teaching and charge, DESIRES POSITION 


of Supervisor or Demonstrator; would _ Start new 
branch and teach welders Address, 77: ‘he 
Engineer Office. BR 














ORKS ENGINEER of Proved Ability, with Wide 


W 
































Improvements in be wy 
Operated Electric Switches: "* and on 
entitled Improvements in Liquid Fuel 
are WILLING to ENTER into WORKING ARRANGE. 
MENTS for EXPLOITATION of the same in Great 
Britain 

Particulars TECHNICAI 
RECORDS, Limited, Inn-flelds, 
London, W.C. 2 ‘577 # 


No, 272,336, entitled 





from 
Lincoln's 


obtainable 
59-60, 





PATENT No 
relating to 


BRITISH 
1918, 


_PROPRIETOR of 
458, dated April 6, 


=e 

















Experience in Machine Tool Operation, Tool Making. - 4 - ‘ 
Press Work and Foundry a recommendation, Some Mt oy oo ae _ ght “machinery. | . F asprovgments in a oe Recording the State of 
electrical ex perience desirabl e. and can submit proof of savings accom plished _ | Motion of Vehicles,”’ is ESIROUS of ENTERING 
aoe envelopes “* V.,"" Higgs Motem, Witton, | Address. P6769. The Engineer Office P6769 & into ARRANGEMENTS o way of q LICENCE or 

irmingham. 6728 A — ae — : J otherwise on reasonable terms for the purpose of 
EE “om EXPLOITING the above patent and ensuring its 

TANTED, Good DRAUGHTSMEN, Accustomed £15 O00. — : a<—2 AGER, A.M.LC.E., A.M.L. | practical working in Great Britain.—All inquiries to 
W to General Lifting Gear.—Address, stating age, 0” age 40, sound practical and] be addressed to B. SINGER, Steger Building, 
salary, and experience, 4573, The Engineer Uffice oe ; comme real ~~ spent. ar Chicago, Illinois 4520 & 

573 modern saies methods s 5 to get in touch wi 
——" *_ | progressive firm with view to CHANGE Address, HE PROPRIETORS of BRITISH PATENT. No 
Was, a 7 oe ce ggg roe nh nr dh oo 2 T 9,129 are PREPARED to SELL the PATENT 
or Engineering Works in Midlands. Some eee — a — or to TICENSE British Manufacturers to WORK 
knowledge of modern Building Construction an advan- I NIOR. PDRAUGHTSMAN, Age 23 SEEKS | thereunder. It relates to grenades.— Address, BOULT, 
tage. Please write, stating details of experience, age. | , CHA E 6 years’ D.O experience steam | W ADE and TENNANT, 112, Hatton-garden, London, 
and wages requi —Address, 4462, The Engineer | |) pines so to take up structural or olf engine 1 4558 
Office. 4462 4 work Address, P6761, The Engineer Office. 
P6761 & HE FROrnisror of BRITISH PATENT No 
ge for Quarry ant - - l 31 is PREP ARED to SELL the PATEN' 
Contractors’ inery. State age, wage, anc as ) \ s sITua. | or to LICENS EK British Manufacturers to WORK 
experience.—Address, 4459, The Engineer Office. B=4s wovuper FORE! non ae en StF \- I thereunder. It relates to the separation of con- 
4459 1 practical moulder, ag . hy » 
Ah Addres qeoante 1 oo Address, Bat 1 r. WADE and 
a aanenen . ao : P6759, The Engineer Office P6759 TE ANT, 112, Hatton-garden, London, « 

YXPERIENCED CRANE DRAUGHTSMAN RE- 4553 Hn 

4 QUIRED, accustomed to designing Steam ant — — _ - — 

Electric Cranes.—Apply, stating experience. ag MEYNHE PROPRIETOR of BRITISH LETTERS 
references, and celery required. to COW ANS, PARTNERSHIPS | PATENTS Nos. 103,293, dated 12th January. 
g tL. N anc - Ltd., Carlisle > out senaianiiinestin ———————— 1016 and 115.105, dated %rd ay, 1917 for 
— enema ** Electric Welding Apparatus.” is DESIROUS of 

——r th Electrical, M ] d Rail - : 

IG DRAUGHTSMEN.—SEVERAL Really First- ~ BER, with: ilectrical. Mechanical and Rail: | DISPOSING of the PATENT RIGHTS or of NEGO. 
e class MEN REQUIRED on High-class Internal PARTNEESHIP in concern where use of services would | TIA TING for the GRANTING of LICENCES to WORK 
Combustion Engine Work. Experience on Aircraft] pe primary and amount invested secondary con thereunder All ow should be addressed to 
Engines would be an advantage.—Address, stating | sideration.—Address, P6763, The Engineer (Office Messrs. MEWBURN. Ps LIS and CO., 70-72, Chan- 
age, experience, and salary required, 4561, The Engi- P6763 c cery-lane, London, W.C, 4s7L KH @ 
neer Office. 4561 A 
7) ge ey ES nan a eae aaae PARTNERSHIPS. — Business Men in Need of | 7 VHE PROPRIETORS of BRITISH PATENT Ni 

IG, TOOL and PLANT DR AU GHTSMEN RE- | further Working Capital and have no objection I 60.574, relating to ‘“‘ A Plant or Apparatus for 
e QUIRED by large Motor Car Firm in Midlands. | t) a Private Limited Liability Company sound pro- | Free zing Fish on Board Ship,” are DESIROUS of 

rite or ‘phone |] NEGOTIATING the SAL : = the PATENT RIGHTS 


Men with experience of Production Methods and Lay- 





out of Motor Car Manufacture only need apply.— 
Address, 4461, The Engineer Office. 4461 A 
EQUIRED, First-class DRAUGHTSMAN for 


Structural and General Engineering Works in 
India. Applicants must have served full apprentice- 
ship in structural engineering workshops with subse- 
quent technical training at Engineering College or 
University and have obtained B.Sc. or B.E. Degree. 
Good appearance and address essential. Public school 
man preferred. Single, age 25/28. Must be well up 
in Structural Engineering, able to estimate, work out 
and chec all calculations. Commencing | salary 
Rs. 750 per month, rising to Rs. 950; 5 years’ agree- 
ment.—Write in first instance to ZR. 136, c/o 
Deacon’s Advertising Agency, Fenchurch-avenue, 
London. 4528 a 
a 


ONDON FOUNDRY REQUIRES ASSISTANT 
4 FOREMAN LOAM MOULDER, age about 35, 
for heavy marine work; technical training a recom- 
mendation provided practic al experience is first class. 





Progressive position for suitable man.--Address, 
stating age and experience, 4563, The Engineer Office. 
4563 A 





YOOD All-round FITTER REQUIRED, “with Long 
Bw experience of Turbines, Pumps, Oil Engines, 
Compressors, &c. 

Reply, stating age, experience, and wages required to 





8.B.8. CO., Ltd.. Allscott, Wellington, Shropshire 
TL Ee _ P6755 A be 
SITUATIONS WANTED 





RIDGE ERECTOR, Experience in Cylinder and 

caisson sinking, all methods, wood and screw piles 
heavy staging for rolling in of bridges; fair know- 
ledge of Spanish ; highest ref.—Address, P6768, The 
Engineer Office. P6768 B 





Ores 7 \ ae AL ond General Engineering pe. AUG HTS- 
MAN 2 DESIRES POSITI detail 
and arrangement of plant, structures, “conveyors, 
storage vessels, &c.—Address, P6767, The Engineer 
Office. P6767 B 


IVIL - oy British, M. Inst. E., M.I. 

Struct. E.. M.R. San. 4 &c., public ,School, 
foreign university education; over 25 years’ expe- 
rience large irrigation, sewerage, railways, roads, 
water and other works, Russia, Persia, Mesopotamia, 
India; seven years’ executive position, Bombay 
Municipality ; oe > ge engineer with 3 








Foundation Compan London, on _ thei 
contract works, SEEKS RESPONSIBLE TECHNIC "AL 
or COMMERCIAL APPOINTMENT abroad. Goo 
linguist, highest references. —Address, 4472, The 
Engineer O daze Bb 





CORRe_E ELEVATORS, aes ERS, STEEL- 
K.—ENGLNEER, specialised in above lines, 
with wide experience, SEEKS REAPPOINTME NT, 
administrative, design or representation.—Address, 
P6771, The Engineer Office. P6771 B 


patents entertained) 
r e and RUSSEI 


positions or 
Holborn 5048, 
lane, London, wc 


JL, 88, Chancery- 
TOS « 





MISCELLANEOUS 





SEEK A PUBLISHER? MSS. of all 


D? kins 








required for immediate publication. 
Advice, Lists, and Booklets of Someeeetion free 
Established 30 years.—Messrs. STOCK W ‘ Ltd., 
29. Ludgate-hill, London. 1054 1 
EDUCATIONAL 
(orrespondence Courses 
OF PREPARATION FOR THE 


Examinations or tne 
ag OF CIVIL ENGINEERS, 


R RS 
UNIVERSITY OF LONDON. &e.. 
y conducted by 


are personal! 
Mr. ‘Trevor W. Phillips, 


B.Sc., Honours, Engineering. London University, 
‘Assoc, M. Inst. C.E., A.M.I. Struct. E., = .. 8.1. 

Chartered Civil Engin neer, 

For fuil particulars and advice apply to ty DaLE- 

eTreET, LiverPoot (Tel.. Bank 1118). Jonpon 
Orvis : : 65, Caancery- Lane, W.C. 2. _®«. 


T.LG.B. TRAINING FOR RESULTS. 


Whatever be your aim—a Better Technical Equip- 
ment; a Professional Qualification ; Advancement 
to a Responsible Post—you can select T.1.G ~~ Corres- 
pondence Training with complete confide 

Here is proof in the form of Examination ' Statistics 

I. Mech. E., Inst.C.E., LE.E., 
LStruct.E.. B.0.T., C. & G., &e. 
At the 1928 and 1929 
Examinations (accord- 
ing to available results) 
T.LG.B. students 


achieved the 
RECORD PASS FIGURE OF 94.7%. 


Write TO-DAY for a FREE copy of ‘* The Engineer's 
Guide to Success,’” 124 pages, containing the widest 
selection of engineering courses in t world, and 
state the Qualification, Post or Branch that interests 
you. 

The T.1.G.B. Guarantees Training until Successful. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN (Zstablished 1917). 


76, Temple Bar House, London, E.C. 4. 








| yee——~ (31) DESIRES CHANGE; at Present 

4 engaged as fitting shop foreman. Marine engine 

and public works experience, erection and mainten- 

ance. Salary £300 p.a.—Address, P6762, The Engineer 

Office. 6762 B 
ECH. ENGINEER (37) 


N present position 3 years; works manager, high 
grade scientific inst. and pn AP wks.; 20 years’ wide 
and exceptional practical and theoretical experience ; 
fully conversant with modern and efficient methods ; 
keen and capable organiser, conscientious and of good 
report; production, maintenance, development or 
research.—Address, P6775, The Engineer Office. 

P6775 B 





DESIR ES CHANGE ; 





NGINEER, Mech. and Civil (40), SEEKS 
4 POSITION at home or abroad; wide experience 
in erection, buildings, concrete, screwpiling, roads 
and bridges, water ,zapplies and* public works in 
; knowledge Spanish and 
rable. — Address, P6774, The Engineer ee... ne 

774 3B 








AGENCIES 





DVERTISER, with Wide Technical Experience at 
i home and abroad with established office in 
London, WISHES to COMMUNICATE with FLRMS 
of repute who are desirous of a LONDON REPRE- 
SENTATIVE. 

The principals recently held appointments as chief 
mechanical and chief engineer of two well-known rail 
ways. 

Address, P6699 D 


P6699, The Engineer Office. 





GENCY.—A Firm of Combustion Engineers 
specialising in the Manufacture of Apparatus 

to Eliminate Smoke from Industrial Plants, INVITES 
APPLICATIONS for REPRESENTATION in all the 
principal industrial districts. 

A good market and liberal commission is assured to 
anyone having the entree to steam users. 

For full particulars, address P6764, The Engineer 

fice. P6764 Db 





or the GRANTING of LICENCES for the EXPLOITA 


TION of the invention 





Enauiries should be addressed to JOHN FP 
O'DONNELL and CO Chartered Patent As rents, 
47, Victoria-street, London, S.W. 1 P6757 Hu 

FOR SALE 





600 


SALE, HIRE or HIRE PURCHASE. 


10-ton ELECTRIC DERRICK CRANE, »!! 
steel construction ; jib 60ft. long, to lift 
10 tons at 30ft. Motor 440 volts Dw, 


3 phase, 50 cycles. 


Practically new 5-ton ELECTRIC DERRICK 
CRANE by BUTTERS, al! steel; new 
1925. Jib 100ft. long. Motor 460 volts 


D.C. Also spare jib 100ft. long for same. 


2-ton ELECTRIC DERRICK CRANE by 
BUTTERS ; all steel construction ; 
new 1926; jib 40ft. long; Motor 420 
volts D.C. 


Brand new 40-ewt. HAND DERRICK 
CRANE, all timber construction; jib 
35ft. long. 

2-ton ALL STEEL HAND DERRICK 


long. 


CRANE, 
GE ). COHEN SONS ann ( O. 
LTD., 


COMMERCTAL 
LONDON, E. 


jib 35ft. 


ROAD EAST, 


14. 


600, 


BOILERS, TANKS and AIR 
RECEIVERS. 


New, several, 11ft. long by 5ft., Recs., va Ib. W.P. 
Lancashire Boiler, 30ft. by 7ft., 80 lb. W.P. 
Cornish Boiler (1915), 24ft. by 6ft. 6in.. oo. Ib. W.P. 


TANKS (Boiler Shells), 30ft. by 8ft., extra heavy. 
Ditto S0ft. by 7ft 


H. & T. DANKS (Netherton), LTD.., 


Boilermakers and Engineers, Netherton, DUD. ae. 





@ 
pe ERIE STEAM SHOVEL, ? yard, 1922. 
Good condition Inspection any time.—Apply, 
ASHEHAM CO., Litd., Rodmell, near Lewes 
P6760 6 
SALE, ONE ELECTRICAL RECORDER, 


with cold junction, by the Cam 
in first-class condition 
Offers 


Fee 
four thread, 
bridge Instrument Company, 


Has been maintained regularly by makers ; 
required.—Write, “ F.3., c/o Streets, 6, Grace 
church-street, B.C. 3. 4566 «@ 





For continuation of For Sale Adver- 
tisements see page 4. 





























Marcu 7, 1930 








THE ENGINEER 


259 











A Seven-Day Journal 


The Severn Barrage Scheme. 


THE voting in the House of Commons on Monday 
of a Supplementary Estimate amounting to £16,393 
for the Ministry of Transport, showed that the 
Government is incurring expenditure in connection 
not only with the Channel Tunnel scheme, but with 
the Severn Barrage proposal. Technical inquiries 
as to the possibility of constructing a Channel Tunnel 
had, it was revealed, necessitated the engagement 
of expert consulting engineers at a fee of five thousand 
guineas. A report on the subject had, it was added, 
been received a few days ago, but the Government 
had not had an opportunity of considering it. In 
1925, the Severn Barrage Sub-committee began a 
preliminary investigation into the proposal to con- 
struct a barrage across the river Severn. The Com- 
mittee of Civil Research has now accepted the Sub- 
committee’s conclusions as to the practicability of 
constructing a barrage, and has recommended that 
a complete tidal power scheme should be prepared. 
This, the second part of the investigation, has now 
been put in hand, and, it is estimated, will involve an 
expenditure of £17,000, of which £2650 will be required 
to meet expenses falling due before the 31st of this 
month. The Minister of Transport stated that included 
in the work falling within the second part of the 
investigation would be the estimating of the capital 
cost of the scheme, of the amount of electricity likely 
to be generated, and of the approximate cost of its 
generation. It was anticipated that this work would 
be completed in about two years’ time. 


The Director of Scientific Research, 
L.M.S.R. 


At the annual general meeting of the London, 
Midland and Scottish Railway Company, held in 
London last Friday, the chairman, Sir Josiah Stamp, 
dealt with the much-discussed appointment of Sir 
Haroki Hartley as vice-president and director of 
scientific research. He announced that the advisory 
committee over which Sir Harold would preside would 
consist of Sir Harold Carpenter, professor of metal- 
lurgy at the Royal School of Mines; Sir Herbert 
Jackson, director of the British Scientific Instrument 
Research Association ; Mr. W. Rintoul, joint research 
manager of Imperial Chemical Industries, Ltd.; 
Dr. Frank Smith, secretary to the Department of 
Scientific and Industrial Research, and certain of 
the company’s own technical officers. Sir Ernest 
Moir, speaking as a shareholder, agreed with the 
view that there was ample scope for scientific research 
by Sir Harold Hartley, but he questioned the wisdom 
of placing him, in addition, as a vice-president at 
the head of a department over technical men without 
Sir Harold, so far as he knew, having any specialist 
knowledge of civil engineering, locomotive construc- 
tion, or railway carriage and signal work. Sir Josiah, 
replying to Sir Ernest Moir, said that he and the 
other directors did not agree that as a general prin- 
ciple a general manager must always be an engineer, 
or that a civil engineer should never have any one over 
him who was not also a civil engineer. The company’s 
vice-presidents were placed in charge of departments, 
not as engineers, but as administrators and general 
managers. The Board was satisfied that, by reason 
of the great experience which Sir Harold Hartley 
had had in dealing with industrial questions, the 
reorganisation of factories, and other matters, in 
addition to his high scientific attainments, it had 
made a wise choice in appointing him a vice-president 
and director of scientific research. 


Railway Items. 


Various other matters of railway interest were 
mentioned by Sir Josiah Stamp at the annual L.M.S. 
meeting. He announced that the introduction of 
third-class sleepers had been fully justified by the 
receipts, and that the demand for accommodation 
in them was steadily increasing. The Tilbury- 
Dunkirk service, operated by the Alsace-Lorraine 
Angleterre Company in conjunction with the L.M.S. 
system, showed a steady increase in traffic. In 1929 
the expansion in all sections of traffic on the route 
averaged well over 30 per cent. above the 1928 figures. 
Dealing with the new powers in the matter of road 
transport conferred on the company under the Act 
of 1928, he said that the company was now interested, 
either by way of acquisition or by partnership, in 
the running of more than 5000 omnibuses. Most of 
the arrangements which had been entered into became 
effective on January Ist this year, and, therefore, 
the results were not reflected in the accounts for 1929. 
The rationalisation of the Crewe works continued 
to yield striking figures for the time spent on the 
repair of locomotives. Two years ago the record 
time for a locomotive out of traffic for heavy repairs 
was 12 days. That time had now been halved. In 
1920 a particular type of engine requiring heavy 
repairs was out of traffic for 2} months. In 1925 
the time was reduced to 54 weeks. In 1927 it was 
brought down to 12 days and in 1930 to 47 working 
hours. In six years the number of engines under- 
going or awaiting repairs had fallen from 1958 to 554. 








Extended experiments had been conducted with a 
four-coach train driven by a heavy-oil internal 
combustion engine. The running costs were found 
to be materially less than with a steam-driven train, 
but the saving had been more than counterbalanced 
by the increase in the annual charges, including 
interest and maintenance. In view, however, of the 


interest shown by foreign railways in the heavy-oil | 


engine locomotive, further attention was being given 
to the question. 


Reorganising the Shipbuilding Industry. 


FROM time to time suggestions have been made in | 
various quarters, influential and otherwise, that as a | 


means of resuscitating the shipbuilding industry, 
shipbuilders should combine to buy up and scrap 
out-of-date vessels or alternatively purchase and 


dismantle some of the country’s excess building | 


capacity. The second alternative appears to be the 


object of a newly registered company, National Ship- | 


builders Security, Ltd., which, it is stated, is being 
supported by all the leading shipbuilding firms. The 
nominal capital of the company is £10,000, but it 
will have power to borrow up to £3,000,000. It is 
understood that the firms associating themselves with 
the company will do so as shareholders. The com- 
pany’s object is to assist the shipbuilding industry 
by purchasing redundant and obsolete shipyards, 
dismantling them, and reselling the sites under 
restrictions as to their further use for shipbuilding 
purposes. In other words, the object of the company 
is to secure the cutting out of the industry’s dead 
wood by the industry itself. It is argued that the 
policy to be followed by the company will not result 


in diminished employment, but that it will give the | 


industry increased power to meet foreign competition, 
and will therefore secure to the industry an aug- 
mented capacity for giving employment. 
shipyards are at present building just over half the 
total mercantile tonnage under construction in the 
world, but their situation is, nevertheless, not satis- 
factory. Before the war warships represented 25 per 
cent. of the total output from British yards. To-day 
only one-seventh of the pre-war warship output is 
being constructed. Further, the average size of 
vessels is steadily rising. Before the war 1,500,000 


tons of construction represented 500 vessels. To-day, | 


it means 350 vessels. As a consequence, fewer berths 
are now required for the same tonnage. At present a 
considerable number of British yards are working 
uneconomically at not more than 50 per cent. of their 
capacity. The new company, by eliminating redund- 
ant yards and concentrating the available work in 
those which will remain, will, it is hoped, lead to 
increased employment and improved financial returns. 


The Trials of the Europa. 


DurinG last week-end, the new North German 
Lloyd liner ** Europa ’’ underwent successful trials 
in the North Sea. On a course between Utsire on 
the Norwegian coast and the north coast of Scotland, 
an average speed of 27-3 knots was maintained on a 
twenty-four hours’ full-power run. Some little trouble 
was experienced later with the outer high-pressure 
turbine on the port side, which was shut down. By 


British | 


| mitter and an elementary aerial system, for the pur- 

pose of exploring suitable wave lengths. Having 
| regard to the evidence which had been placed before 
it, the Committee did not doubt that either system 
could provide an efficient service, and that view was 
confirmed by the successful working of the Anglo- 
American short-wave service from Rugby and the 
experimental tests which took place last year of the 
| beam system between England and Canada. It was 
| therefore considered improbable that further tests 
| would prove advantageous. It must also be remem- 
bered, the letter proceeded, that working tests did not 
| touch upon the relative advantages and disadvan- 
tages of the two systems from a financial point of 
view, a matter which, assuming that both systems were 
capable of providing efficient service, was obviously 
one of the crucial factors. 


Electrification on the Southern Railway. 


At the seventh annual general meeting of the 
Southern Railway, held at the Cannon-street Hotel 
|}on February 28th, the chairman, Brigadier-General 
| the Hon. Everard Baring, gave some interesting facts 
| concerning the company’s proposals to extend elec- 


tric working to Brighton and Worthing. Nearly 
800 miles of line, he explained, had already been elec- 
| trified at 660 volts, and any increased pressure which 
|it would be practicable to adopt for the present 
| scheme would show no benefit. It had, therefore, been 
| decided that the extension to Brighton and Worthing 
| should be worked at the same pressure, which would 
enable suburban trains to be brought into use for 
excursion and week-end traffic, and thus save a very 
large sum in the construction of new vehicles. It was 
proposed to run non-stop trains every hour during 
the day between London and Brighton, another 
service every hour between London and Worthing 
calling at three or perhaps four intermediate stations, 
j}and also a service of semi-fast trains from London 
to Brighton and Worthing. There would also be a 
| service of stopping trains between the same points 
calling at the intermediatelocal stations. South of 
Croydon current would be obtained from the “ grid,” 
through sub-stations at Croydon, Three Bridges, and 
Southwick. The sub-stations would be connected 
directly with the Central Electricity Board’s 132,000- 
volt transmission line, and the primary supply would 
be given at each point on the railway in the form of 
33,000-volt, three-phase current at the standard 
periodicity of 50 cycles per second. The steam train 
mileage that would be discontinued would be about 
1,972,000 miles per annum, and it was proposed to 
substitute an electric train service with a mileage 
of about 4,921,000, thereby providing an increase 
in the service by no less than 150 per cent. The total 
| cost of the whole scheme, including the re-signalling 
of the line from Purley to Brighton, was estimated at 
£2,700,000, approximately half of which would be 
charged to capital. The electrified Wimbledon. and 
Sutton line had been completed, and was in service, 
and three other electrical extensions were in the 
course of completion, namely, between Wimbledon 
and West Croydon, from Hounslow and Twickenham 
to Windsor, and from Deptford to Gravesend. 


Marine Application of Pulverised Fuel. 


increasing, however, the output of the turbine units 


driving the other three screws, the contract speed of 
25 to 26 knots was easily maintained. On the return 
of the ship to Bremerhaven, the cause of the turbine 
trouble was ascertained, and the ship is now ready for 


further trials, which will take place at the end of this | 
week. Last week the liner “ Bremen’ communi- | 


* 


cated by wireless telephone with the ‘‘ Europa ”’ 
over a distance of some 2500 miles. The “‘ Europa ”’ 


is scheduled to sail on her maiden voyage on March | 
19th, calling at Southampton and Cherbourg on her | 


outward voyage. With her completion, the tonnage 


of the North German Lloyd fleet, consisting of some | 


158 vessels, has risen from the few thousand tons after 
the war, to the pre-war total of nearly 1,000,000 tons. 


Imperial Wireless Telephony. 


At the request of Imperial and International | 
Communications, the Government recently consented | 


to the publication of letters which have passed 
between Sir Basil Blackett, chairman of Imperial 
and International Communications, and Squadron- 
Leader Hodsoll, secretary of the Cabinet’s Wireless 
Telephony Committee, concerning wireless telephonic 
communications with overseag_countries. In Sir 


Basil’s letter it was suggested that the Committee | 


should not come to a decision regarding the system 
to be used until it had before it a report from an inde- 
pendent authority of a comparative test of the work 


ing of the two systems concerned. It was the opinion | 
of the company that the use of the beam stations for | 
Imperial telephony would ensure more reliable com- | 
munication, and at a lower cost than would be possible | 


if the Post Office installations were used, and the 
company’s proposal to the Committee was that the 
Post Office should agree to a test of telephony between 
this country and South Africa by both systems. In 
his reply, however, Squadron-Leader Hodsoll ex- 
plained that a test of the nature suggested would be 
impracticable, as no plant had yet been provided at 
Rugby suitable for the purpose of a South African 
service. The experiments that had been carried out 
at Rugby had been made with a low-power trans- 





A LARGE number of representatives of the shipping, 
shipbuilding, mining, and heavy transport industries 
took advantage of the invitation of the Howden-Buell 
Combustion Company, Ltd., to inspect the New 
Zealand Shipping Company's steamer “* Hororata’”’ at 
Millwall Dock on Wednesday last, before she left for 
Middlesbrough to load cargo. It will be recalled that 
a little over two years ago three boilers were fitted 
with the Howden-Buell system of pulverised coal firing. 
An account of this installation was given in our issue 
| for December 14th, 1928, and since that time the ship 
has steamed over 60,000 miles with great success. 
The owners recently entrusted to R. H. Green and 
Silley Weir, Ltd., the task of converting two further 
boilers from hand to pulverised fuel firing, so that 
five of the six single-ended Scotch boilers are now so 
fitted. It is expected that with these five boilers all 
the necessary steam required for the 6000 I.H.P. 
twin-screw engines will be easily raised. According 
to Board of Trade regulations, one hand-fired boiler 
has been retained, which will serve as an emergency 
or donkey boiler. During the last two years R. H. 
Green and Silley Weir, Ltd., have experimented with 
many different pulverising mills, and have now 
succeeded in producing a vertical mill of the combined 
ring and ball type, which occupies very little space 
|and requires only 9 or 10 B.H.P. to drive it. Five 
such mills have been installed in the same space in 
the ‘‘ Hororata "’ in which originally only three stood. 
Speaking at the luncheon on board the ship, Sir 
Robert Horne, the chairman of the Howden-Buell 
Combustion Company, Ltd., expressed the view that 
there was a real need for an early rehabilitation of our 
|coal industry, and he said that he regarded the 
| * Hororata ”’ installation as an effective answer to 

the statement that in the future oil would displace 
coal. Mr. John Silley referred to the research work 
which his firm had carried out on pulverising mills, 
and the reduction in driving power, which was only 
one-fourth or one-fifth of that expected a year ago. 
The adoption of pulverised fuel had enabled the ship 
to be worked with twelve less stokers, with a con- 
sequent saving in wages. 
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The Rolling of Metals. 
SELWYN CASWELL, M.Sc., A.M.I. Mech. EF. 
No. II.* 


hy J 


THe AcTUAL SPEEDS aT ENTRY AND EXIr. 

A KNOWLEDGE of the entry and the exit speeds of the 
stock is important for the dimensioning of periodic 
sections, and for estimating the speeds of wire rod 
mills, looping mills, &c., in which the stock undergoes 
reduction in several passes simultaneously. 

The actual speeds at entry and exit are given by the 
expressions (2) and (3) ante, and they may be reduced 
to the more convenient forms shown below :— 


and 


Velocity at entry, Vi i [T (D—T) + ¢(T+D)] 
60 . ad ie - 
jo 't per minute (5) 
. , @ Peay ., 1. 
Velocity at exit, Vo (T (D—T) ¢(T+D)) 
4t 
— 60. . ; 
x i2 ft. per minute (6) 


Tafel® suggests in his book, (English translation by 
Rimbach), on the “Theory and Practice of Rolling 
Steel,”’ that the exit speed is increased in relation to 
the linear speed at the circumference of a circle with 
a radius equal to r+-Ah/4, where r is the radius of the 
roll and h the thickness of the stock after the pass ; 
and also that the outer fibres of the stock undergo an 
amount of unbending from the curvature of the roll 
to the straight, as soon as the stock leaves the rolls. 
The fibres are thus increased in length to an amount 


corresponding to the difference between the arc lengths | 


‘ h 
at radii r and r+ re 


There are several reasons which make it difficult 
to accept this view, and the chief of them are dis- 
cussed below, on the assumption that the theory applies 
tor any draught and dimensions of the stock. 

(a) It will be assumed that stock of different 
thicknesses, viz., T’ and T’, and of the same width 
(sufficiently wide to make the effect of spread 
negligible), is rolled between rolls having the same 
diameters and set to give the same draught in each 
case, t.e., T’—t’=T”—t”—-see Figs. 6 and 7. The 
speed of the rolls will be the same in each case also. 

Referring to the figures, 


T’ Vib =t V6 and T’ Vt b=?" V"_ b. 
eo ae 
V’o - Vi and V", z V"i 
t t 


and when the draught is small, 


V’o is nearly equal to Vi and V"o is nearly equal 


to Vi, and the speed of the stock between the rolls 
or 3 x 
t 
i.e., the speed of the roll face. 
But according to the theory outlined above, the 
exit velocities would be as follows : 


@ ( ‘) and Vo" =a (, } ) 


but it has been shown that 


T a 
a 


when the ratio is wr in each case, 


V'o 


V'o ra V% and Vo Vv"; 
and, therefore, under conditions of little or no 
draught, 
7 f v’ 7 - a _ 
\ o @ (r t 4 V i and V 1) @ (r r 4 V i 
When t’=T’ and t’=T”’ the entry and exit 


velocities are the same in each case, and equal to the 
roll face velocity @ r, and accordingly, 


ales Sache a pnw 


which is impossible. 


(7) 


(6) Unbending of the stock is assumed to occur 
at exit, and since the speed of the neutral fibres is 


; t 
proportional to r +7 the stretch of the outer fibres | 


will increase with the depth of the stock. 

The length of the stock leaving the pass on light 
draughts with flat rolls is approximately equal to 
the distance moved through by a point on the roll 
face during the rolling period. 

Let the length of the stock in each case equal L 
before the pass. Then in the first case, Figs. 6 


and 7, 
. L T’ 
Length after the pass= “7 
* a ' 
er for one turn of the 


roll, where n’ is the number of turns made by the 
roll during the time that the stock makes contact 
with the roll face. 
In the second case, 

, LT’ 
Length after the pass= r 


where »” has the 


value just explained. 


* No. I. appeared February 28th. The full title of Fig. lis 
Curve of Plastic Stress Values, cold rolling of 30% zine copper. 


* “ Theory and Practice of Rolling,’’ W. Tafel. Penton Pub. 
Co., Cleveland, U.S.A. 
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L /T 
and - ( > 

n t 
but neither of these is correct, 
side in each 
diminishing values of the draught, until when ¢ 
the stretch is zero, which is to be expected ; but 
the right-hand side in each case gives a definite | 
value of the stretch which is independent of the 
draught, and it 





D 
reduces to w 








Now the amount of stretch due to the supposed 
unbending per revolution of the roll is : 


v’ i 
In case 1,2 (r 4 2xr=-2r 
¢ 4 4 
’ 


n(r ) 2xr Sx" 
+ 4 | 


The actual stretch per revolution is : 


Li 
In case 1, ( ; 
t 


99 


“-< 


In case 


, 


In case 2, 
(S) 
. (SA) 


because the left-hand 
stretch with | 


T 
| 


case gives diminishing 


suggests that stretch of a large 









Fig 9. 


amount may occur, although there is no draught and, 
consequently, no increase in the length of the stock. 


If, in the expressions (5) and (6) above, the 


values of T and ¢ are made equal, each expression 


9: Which is the surface speed of the 


roll, and that is the condition to be expected when 
there is no draught. 


The discussion regarding the movement of the stock 


may now be summarised as below. 


Conclusions Regarding the Movement of the Stock 


| Between the Rolls. 


(1) There is a part of the contact area on which 
slip does not occur. 

(2) The mean position of this no-slip area is 
determined by the following value of the angle =~ : 


, f+D=+ v #+D*—2 T (D—T++2) 
2D 
(3) With a constant draught and increasing roll 
diameters the angle « approaches the value 9, /.e., 


a2=cos 


= - ; 
the ratio 6 increases in value. 


(4) Roll face slip increases from this no-slip area 
to maximum values at entry and exit, and the 
values of the entry and the exit speeds are as 
follows : 

5 @ 


Speed at entry, Vi 17 {T (D—T)+¢ (D+42)} 


feet per minute, 


Speed at exit, Vo="? [T (D—T)+¢ (D+0)] 


feet per minute, 
where the roll diameter D and the draughts T and ¢ 
are measured in inches and the angular velocity of 
the roll w in radians per second. 

(5) The slip at entry diminishes the speed of the 
stock relative to the roll speed, and the slip at. exit 
increases the speed, and the ratio of the speeds 
Vi_¢t 
Vo T 

(6) With a constant draught the speed ratio 





approaches unity as the thickness of the stock is 
increased. 

(7) With the same draught, dimensions of stock, 
and linear speed of the roll, increasing diameters of 
the rolls will tend to give slightly increased values 
of the entry and exit speeds of the stock, and con- 
versely small diameters will reduce those speeds. 

(8) The increase of the entry and the exit speeds 
with the large rolls is due to the altered value of the & 
slip at entry and exit. 








THe DEVELOPMENT OF THE “ BITE.” 
There are four stages in the rolling operation, viz.:-—- ' 


(1) The commencement of the “ bite,”” when the 
stress on the roll face rises to the value at which 
deformation can be produced. 

(2) The growth of the “ bite during which the 
leading end of the stock reaches the smallest 
section of the pass. 

(3) The continuous process of deformation of the 
bulk of the stock. : 
(4) The terminal deformation during which the 
trailing end of the stock is between the rolls and 
advancing towards the smallest section of the pass. 


ee eee 


" 


When the stock meets the roll face the stress builds 
up to a value at which deformation will occur, and 











Stock Velocities at Exit. Fig 7. 

a\ \2 

ere 
Roll Face 
Energy E 
-Z 

’ # 

Fig 10. Early Stage of Bite”. 
R 


during the progress of the “ bite,’’ the value of the 

stress at any point during this stage will be that deter- P 
mined by the momentary physical conditions and the 
rate of deformation of the material at that stage. 

The first and second stages will be marked by impact 
of the mill parts, as a result of the almost instantaneous 
development of the load. The magnitude of the 
momentary torque will depend on the rate of change of 
angular momentum according to the relationship 

*t, 
Tdt=I | 
0 @) 


. 
We 


dw (9) 


where ¢, is the time period considered, and w the 
angular velocity in radians per second at any instan 
between @, and @,, and T the momentary torque. 

It would be exceedingly difficult, if not impossible, 
to determine the correct relationship between the 
value of the torque T and the time ¢ in such a short 
interval. An approximate idea of the magnitude of 
the blow may be obtained as follows, if only the elastic 
deformation of the stock is considered :— 

The value of the 


Pmax To . ° 
, where Pmaz is the maximum 


mean momentary torque 
see Fig. 8 is 


6 


force of the blow and ro, the perpendicular distance of 
its line of action to the common centre line of the 


rolls. 
Then : = ro ty =1(@, —@,), where [= total moment 
of inertia, w, and @,= initial and final speeds. 
21 (@,—@,) 
Pmas= 
To ty 
To 4 sin 6,, or nearly 4 6, 
. - I (@, —@g) 
** Pmaxz D ty 6, 
GO), —We . 
Vr =a! (the angular retardation) 
1 
ow, =@*, +2 a! (6, —4,). 
han o*,—o*, 
2 (6,—4,) i 
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41w?C, 
D 6, (6, —,) 


2 I (w*, —w?*,) 


rhen Pmas 
D 6, (6, —6,) 


()) —@g 
@ 


where © and w= mean angular velocity. 
In Fig. 9 


a sin 4,, 


9 
a 
0,— 0, 
and a r (0, 0,). 
i 
Ps r (0, — 0.) sin 6. 


x= D (0,—96,) sin 6. 
For small angles sin 6,=9,. 

The elastic compression of the stock at the com- 
mencement of the “ bite” is z, and this is equal to 
fT 
E’ 
initial thickness of the stock, E the modulus of 
elasticity of the material. 


where f is the stress at the elastic limit, T the 


T 
p D 0, (0, — 9.) 
and 0,—9, A 


* DE ®@™, 
The value of Pyar may then be written as follows : 
4EIa?C 
Pmax _ , . (10) 
fT 
If the change of angular momentum is attributed 
to the work done in producing elastic deformation of 
the stock situated directly between the initial areas of 


contact, then the strain energy value ca Tb Z, which 


depends on initial shape of the end of the stock, where 
T = initial thickness of stock, 
b= breadth of stock, 
Z=depth of “ bite, 
E=modulus of elasticity, 


may be substituted for the terms I w* C, and the 
expression reduces to the simple form Pmaz=2 f b Z, 
i.€., twice the value obtained for slow elastic deforma- 
tion, a result which is in accord with the impact loading 
of elastic bodies. 


Tue ENERGY SuPPLIED DuRING THE DEVELOP 
MENT OF THE “ BITE.” 

The rapid development of the “bite ’’ absorbs 
energy suddenly, and this will be supplied by the 
turning elements and the driving unit. The amount of 
energy supplied by each of these will depend on the 
type of mill and the method of driving, but the 
development of the “ bite’ is usually so very rapid 
that it is probable that the bulk of the energy is 
supplied by the turning elements during the 
momentary decrease of speed, and this energy is 
restored later by the driving unit. 

The general equation covering the momentary 
supply of energy during a small angular movement 
§, — 6, is shown in the table below :— 


ed | ” 
Is 6, 


Te d 


6, » 0, 


Tid 


Energy supplied by the 
driving unit. 


Total energy taken up by 
stock and elastic deflection 
of mill components. 

Ta= varying torque. To 
6,—06,—angular displace- 9, 

ment. 


varying torque. 
0,=angluar displace- 
ment. 


There would be considerable differences in the value 
of these terms for different mills, and it would be 
impossible to evaluate the expression without the 
necessary experimental data. Some important 
deductions may be made, however, if consideration is 
given to the manner in which the available energy at 
the roll face is expended during the preliminary stages 
of the “* bite.” 

For the purpose of discussing this matter the roll 
face energy will be denoted by the letter Ey, and it will 
be assumed : 

(a) That the stock is perfectly plastic, t.c., that 
the stress per unit area remains constant. 

(6) That only that material directly between the 
contact areas carries the load. 


The general conditions are shown in Fig. 10. 

The load compression and the stress compression 
curves for the material as obtained under ideal test 
conditions are shown in Fig. 11. 

During the small angular movement 0,—6, the 
stress, at first, rises to the yield value and afterwards 
remains constant, but the load gradually increases as 
the contact area is increased. 

The value of the load at the end of the interval 
considered is, for width of stock = 6 inches, 


_ , 
f 3 (sin 6,—sin 6,) 6 
and the mean compression is approximately, 
—to 
2 
-9 (cos 6,—cos 9,) 


T—tn, where tm= 


The angular interval and the angle of complete 
contact are small, and therefore, 
D 


In Fig. 10, e€ « (cos 0, 


= cos 0,) is nearly 


equal to =z tan 0,, -=2 0,, where z=the width ac 
depth of ** bite.”’ 
It has been shown in a previous paper’ that 


2 (T—?) 
0, of D , 10 


where T, ¢, equal initial and final thickness of stock, 
and D the diameter of roll. 
Substituting, the energy equation, stress x area » 
compression, Inay now be written as below : 
fort i 
. | 2(T—t) 
kK b=? 
s=J | D 


small angles, 


mean 


The load on the stock is proportional to z for a 
constant value of the stress f, and the depth of the 
‘bite’ z for a given amount of roll face energy Ef is : 

: Ey \? D t 
’ (73) 2 (T—t) 
lf the roll diameter is regarded as the only variable 




















siderable bearing on the energy demand, viz., the use 
of ball and roller bearings. 

It is considerations such as those just discussed 
which brought about the introduction of the Lauth 
mill and, in later years, the four-high mill and the 
cluster mill, all of which are used for hot and cold 
rolling. 

In these mills small working rolls are backed up by 
larger rolls which are mounted in roller bearings, and 
therefore the advantages of small rolls are combined 
with the strength and stiffness of large rolls. 

In one heavy mill of the continuous type the work 
ing rolls are 23in. diameter and they are backed up 
by rolls 40in. diameter, which are mounted in roller 
bearings. Heavy reductions at high speed can be 
taken, a typical performance being 60 per cent. 
reduction at a rolling speed of 200ft. per minute. 

Tue Piastic Stress. 

It has been pointed out already, that the value ol 
the plastic stress depends on the physical condition of 
the stock and also on the rate at which the deforming 
stress is applied. 

Considerable doubt appears to exist regarding the 
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Fig 11. Compression of Perfectly 
Plastic Material 


the depth of the * bit« 
may be written as : 


ior a given amount ol energy 


z=K Di ; (11) 
Est 
(f b)t (2 (T—2t)} 

With the same amount of roll face energy increase of 
the roll diameter D is accompanied by an increase in 
the depth of the “bite” z, and a corresponding 
decrease in the mean reduction of the thickness of the 
stock. 

The expression indicates why small rolls are more 
effective and consume less energy than large rolls. 
This point is illustrated in Fig. 12, in which a 6 and 
ae are the load-compression curves for a small 
and a large roll respectively. The work areas abc 
and ad e are equal and the energy represented by the 
area a f ¢ has been usefully employed in the case of the 
small roll in bringing about the additional reduction 
dc in the mean thickness of the stock. 

It will be noted that the larger roll gives rise to a 
larger bearing load, and this increases the demand for 
energy to overcome the friction load in the mill. The 


where K 


Ge “0 
I ode Tid 0 
/ 0; 


Total energy used in over- 
coming the varying friction 
load. 


Change of K.E. in all the 


turning elements. 


I=moment of inertia. 
@, and @, initial and final Ty 
speeds. 


varying torque. 


resultant of the greater load is removed farther from 
the centre line of the rolls than in the case of small- 
diameter rolls, and this also applies when the “ bite ” 
is complete—see Fig. 13. An increase of the roll 
diameter is usually accompanied by an increase in 
the diameter of the neck, and therefore larger dia- 
meters of the roll increase both the magnitude of the 
load and the arm of the couple formed by this 
resultant and the bearing reactions. 

It has been assumed that the plastic stress remains 
constant, and while this is correct in certain cases, it 
does not apply to the bulk of low temperature rolling 
processes. When metals are rolled below their re- 
crystallisation temperatures, there is a progressive 
increase in the resistance to deformation, and in the 
case of cold rolling the increase is very rapid—see 
Fig. 1 ante. This increase in the plastic resistance 
will cause a sharper rise in the load-compression curves 
and consequently the effectiveness of the work done 
by the larger roll compares less favourably with that 
done by the smaller roll. 

The rapid increase in the case of cold rolling brings 
two conflicting matters to the front, viz.:— 


(a) The need of small rolls to reduce the energy 
demand. 

(6) The need of greater strength and rigidity in 
the mill components. 


The paramount importance of the second has 
brought to the front another matter which has con- 


7 “The Forces Set Up in Sheet and Tin-plate Mills,” J. 8. 
Caswell, “‘ Proc.,’’ South Wales Inst. of Engineers, Vol. XLII., 
No. 2, 1926. 


Fig 12 Compression by Large 
& Small Rolls. 


Fig 13. Effect of Roll Diameter. 


relationship between the value of the plastic stress 
and the rate of deformation. The theory recently 
outlined by Dr. Rosenhain*, and summarised later in 
this paper, suggests that there is an important relation- 
ship between plasticity and viscosity. Time is an 
important factor in the behaviour of viscous sub- 
stances, and an interesting indication of this is shown 
in the photograph Fig. 14, which shows a piece 
of sealing wax after it had carried a load of 4 Ib. for a 
period of two months. Had the load been applied for 
only a short period, no effect would have been visible 
and the effect becomes evident only after a long appli- 
cation of the load. 

Interesting experimental work on the effect of speed, 
at rates comparable with those associated with metal 
working processes have been carried out recently by 
Messrs. Siebel and Pomp*, and the following brief 

















Fic. 14 


conclusions are suggested by the account of their work. 
(The work was carried out on specimens of mild steel, 
0-4 carbon steel, copper and lead.) 

(1) The increase in the value of the yield stress 
was most marked in the case of mild steel, amount- 
ing to 30 per cent., and the effect was less pro- 
nounced in the case of the 0-4 carbon steel, the 
increase amounting to 15 per cent. 

(2) In the case of copper the increase ranged from 
2-5 per cent. to 7-5 per cent. 

(3) The increase in the case of lead was consider- 
ably greater than for wrought iron, mild steel and 
copper. 

(4) The increase in the resistance to deformation 
increases with increasing rates of deformation, but 
the former increases less rapidly than the increase 
in the speed. 

On the matter of exceedingly high rates of loading 
the conclusion reached by Professor Hopkinson"® is 
of special interest, viz.:— 

“That iron and copper may be stressed much 
beyond the static elastic limit, and beyond their 
static breaking load without the proportionality 


8 Rosenhain, “Cold and Hot Working of Metals,” Tue 
ENGINEER Met. Suppt., Oct.—-Nov., 1928. 

® Siebel and Pomp, Mitt. K.W. Inst. Eisenforsch, 10 (1928), 
and Met. Suppt., Aug. 31st. 

1° Hopkinson, “ Original Papers,’ Pub.: Cambridge Univ. 
Press. 
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of the stress to strain being departed from, provided 
that the time during which the stress exceeds the 
elastic limit is of the order of 1/1000 second or less.” 


It has already been pointed out that the rate of 
deformation in a rolling mill is approximately w r 0, 
and that the rate of deformation will decrease to zero 
as the smallest section of the pass is approached, and 
therefore, a perfectly plastic material would, when 
rolled at a high speed, be subjected to a slightly higher 
stress value at the beginning of the “bite” than at 
the end. 

In the case of hot rolling above the recrystallisation 
temperature of the metal there is probably no change 
in the value of the plastic stress. 

In cold rolling the increase after a number of passes 
is such that annealing must be resorted to before 
further reduction can take place. Metallurgical con- 
siderations mainly decide when annealing should take 
place, and it is important that the driving unit should 
be of sufficient capacity for allowing economical 
reductions to take place before the altered quality of 
the material calls for annealing. 

The variation of the plastic stress will be affected 
by the slip which occurs on the roll face. Roll face 
slip can take place only when the large frictional 
resistance on the roll face has been overcome. This 
resistance will increase with the plastic stress, and 
since the slip occurs in opposite directions from some 
point within the limits of the “ bite,” the stress at this 
point will probably have a value which is greater than 
that required for local deformation at that point. 

Therefore, the three factors affecting the value of the 
p'astic stress are as follows :— 

(a) The changing physical condition of the 
material. 

(6) The rate of deformation. 

(c) Slip on the roll face. 


(To be continued.) 








The Relative Safety of Mild and 
High-tensile Alloy Steels 
under Alternating and Pulsating 
Stresses.* 

By BERNARD P. HAIGH, D.Se 


(Continued from page 239.) 


COMPARISONS BETWEEN FATIGUE AND TENSILE STRENGTH. 


Ir was long believed that the tensile elastic limit, if it 
could be measured in some special way, or with greater 
accuracy, would be found to coincide with the “ safe ”’ 
fatigue limit, and this old belief dies hard, although it has 
been abandoned by nearly all investigators. 

In many metals the fatigue limit lies well below the 
tensile elastic limit indicated by ordinary extensometer 
methods, and as more sensitive extensometers indicate 
lower values, it seemed possible that fatigue might be 
caused by an accumulation of traces of the same action 
that produces plastic yield. 

In other cases, however, it is found that fatigue cracks 
ean be produced only after considerable plastic strain has 
occurred, under ranges of stress that exceed the yield 
point. This latter relation—demonstrated in tests pub- 
lished in 1915 and 1917—appeared to many at the time to 
be incredible, but has been amply verified by independent 
investigation, and is common in annealed metals in dead 
soft condition. 

In 1923 and 1928 the author showed also that heat treat - 
ments that affect the plasticity and yield point of steel 
in marked degree often leave the fatigue properties almost 
unchanged. In fact, it is now generally agreed that the 
values of the tensile elastic limit and yield point afford no 
reliable guide as to what may be the “ safe’’ range of 
stress for fatigue. 7 

For practical applications in the design of engines and 
structures, the most convenient way of stating the results 
of fatigue tests is, probably, to state the ratio between 
the fatigue limit and the more familiar ultimate tensile 
strength. Not only is this form of report convenient, 
because the ultimate tensile is very generally and wisely 
used as a basis of comparison in many of the calculations 
carried out in the course of design, but also it is found that 
this ratio varies less—as between different metals—than 
many others that have been proposed in its stead. 

As a very rough rule for ordinary qualities of steel in 
general use in practice, the fatigue limit may be expected 
to be about half the ultimate tensile strength, or, in tons 
per square inch, about one-tenth of the Brinell hardness 
as commonly quoted in kilogrammes per square milli- 
metre. But as the ratio is commonly found to vary from 
30 per cent. to 60 per cent. it cannot reasonably be regarded 
as a physical constant. A great deal of valuable research 
has been directed to finding the values of the ratio in the 
qualities of steel in general use, and as the field that requires 
investigation has been narrowed by the costly lessons of 
past experience, much useful progress has been recorded. 
Ratios over 60 per cent. are rare, even in metals that have 
high reputations for “* toughness,”’ and ratios under 30 per 
cent. are seldom found except in metals that have long 
been regarded as unsuitable for standing live loads or 
vibration. 

It is found that the ratio is highest—as among different 
steels—in mild low-carbon samples in normalised con- 
dition and in the best of soft irons. The lower values are 
found in cast irons, and in steels subject to undue internal 
stresses consequent upon extreme or unsuitable heat 
treatment. It is evident that this brief summary of experi- 
mental conclusions agrees with the broad lessons of 
experience. 

In carbon steels increase of carbon in the analysis raises 
the fatigue limit, but not as rapidly as it raises the ultimate 





tensile strength. When the percentage of carbon is raised 
gradually from zero to 0-89—so that the micro-structure 
changes from ferrite to pearlite—the fatigue limit increases 
in ratio about 1-6 while the ultimate tensile strength rises 
in ratio 2-5 or more. As a consequence, the ratio between 
the fatigue limit and the ultimate tensile gradually falls 
from about 60 per cent. for pure ferrite to about 40 per 
cent. or less for pearlite. In the mildest samples the 
fatigue limit may be as high as, or higher than, the yield 
point, but in the harder samples there is always a margin 
between the two, and this margin becomes wider when the 
metal is hardened by quenching. 

In alloy steels likewise, changes of analysis or of heat 
treatment that tend to raise the ultimate tensile strength 
and the yield point even more notably, usually tend to 
increase the fatigue limit, although in less degree. The 
figures in Table I. will suffice to indicate typical results of 
comparative tests. They are quoted from Moore and 
Kommers’ well-known text-book, and refer to an alloy 
steel with 0-24 per cent. carbon, 0-87 per cent. chromium 
and 3-33 per cent. nickel. The figures in the three lines 
refer to three different heat treatments :— 


Taste I. 


Ultimate. Fatigue limit. 


Pounds Pounds %of |) Pounds % of 
per sq.in. persq.in. ult. |persq.in. ult. 


Yield point. Yield-fatigue. 

Pounds % of 
per sq. in. yield. 
87,300 59,800 68:6 49,000 56-2 10,800 18-1 


114,200 110,500 89-0 67,000 58-7 43,500 43-0 


138,700 128,100 92-5 68,000 49-0 60, 100 46-9 


The more drastic the heat treatment, the higher the 
ultimate tensile strength and the yield point, and the 
higher the ratio between the yield and ultimate, the higher 
also is the fatigue limit, but in less degree. In this par- 
ticular sample, the ratio between the fatigue limit and the 
ultimate begins to fall off only when the tensile strength 
has reached a high value ; but in less satisfactory samples, 
a similar falling off appears in more marked degree with 
less increase in tensile strength. 

The figures in the last two columns refer to the difference 
between the tensile yield point and the fatigue limit—to 
the margin which might be described as ** safe ”’ if failure 
be judged by plastic yield, but is unsafe for fatigue. It 
is clear that the width of this margin increases rapidly with 
the ultimate tensile strength. 

It is the existence of this margin that cohstitutes such a 
danger when high-tensile materials are used without due 
caution, and as such metals are coming into more general 
use, fatigue is becoming more common in popular experi- 
ence. The action that was formerly little more than a 
scientific curiosity, and almost unknown outside colleges 
and laboratories, has now become familiar in every garage. 

The fatigue limit values discussed above refer to Wéhler 
tests or to Haigh tests with equal extreme values of pull 
and push in the cycle of loading, i.e., to simple alternat- 
ing stresses. Other fatigue limits are found for other kinds 
of stress and for other cycles. For varying shear stresses 
—such as occur in helical valve springs and in shafts 
subject to torsional oscillation—the fatigue limit values 
are lower, being roughly one-third of the ultimate tensile 
strength instead of one-half. 

In 1917 the author showed that the fatigue strengths of 
different metals, including steels, are often greatly reduced 
when chemical reagents—even water—act on the surface 
of the test piece during the application of the alternating 
stress. The action was shown to depend on the simul- 
taneous action of the chemical reagent and the alternat- 
ing stress, and to be quite different from ordinary corro- 
sion. It tends still further to increase the margin between 
the safe fatigue limit and the yield point. It is found that 
the dangerous action can be prevented by excluding water 
from the surface of the metal, by galvanising or even by a 
layer of paint or grease if this is maintained intact. It 
appears therefore that the chassis that is well painted and 
greased is not only better able to resist wear and ordinary 
corrosion resulting in loss of section, but is less liable to 
crack from fatigue. 

In an exceedingly thorough investigation of this action, 
Dr. D. J. MacAdam, jun., of the United States Naval 
Experimental Station, Annapolis, tested a wide variety of 
steels and other metals in air and also in jets of water, and 
found that the fatigue limit was reduced by water in some 
cases in ratios as high as 9:1. The reduction in mild steel 
is slight—or absent—but the action is much more evident 
in high-tensile samples. One of the more striking of Dr. 
MacAdam’s conclusions is expressed in the quotation that 
follows: ‘* For all the carbon and alloy steels ’—exclud- 
ing certain chromium steels mentioned below—‘“ the 
observed corrosion fatigue limits vary from 12,000 lb. to 
22,000 Ib. per square inch. Yet, for these steels the maxi- 
mum tensile strength is more than five times the mini- 

um. . . . It is notable that tltis chemical action is 
exhibited also by “ stainless’’ steels. In a number of 
tests on high chromium steels, with ultimate tensile 
strengths ranging from 60,000 Ib. to 120,000 Ib. pér square 
inch, fatigue limits ranging from 35,000 Ib. to 40,000 Ib. 
per square inch have been found by Dr. MacAdam in 
samples tested in jets of water. Professor Jenkin, in 
Oxford, has shown that the same reductions in fatigue 
strength are effected by sprays as by solid jets. 

It appears therefore that steering gear levers and similar 
parts should be protected from damp when: high-tensile 
steels are used. During the war, galvanising was found to 
be effective as a means of preventing fatigue fracture in 
wire ropes that vibrated under water, but it is not yet 
certain whether the same means would be suitable for 
fitted parts in mechanisms, such as a steering gear. 

Although it has been stated that the ratio between the 
ordinary fatigue limit and the yield point is commonly 
lower in high-tensile steels than in milder steels, it is not 
intended to suggest that this undesirable relation is in- 
evitable. On the contrary, it is important to recognise 
that the ratio varies considerably in all classes of steel. 
In some alloy steels, particularly in samples of moderate 
size that can be heat treated to bring out their best 
qualities, high fatigue limits have been recorded in com- 
bination with high ultimate tensile strength. It is to be 
hoped that further research will render more definite the 
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conditions required for this combination, so that high- 


tensile steels may be used in general with the same con- 
fidence as mild steels in ship construction. 
DirFERENT Types oF Stress Cycir. 

As the working stresses encountered in practice seldom 
alternate between equal values of pull and push, it is 
important to consider the effects gf other cycles, in which 
the stress varies between unequal values or pulsates with- 
out reversing its direction. The effects of such different 
cycles often differ widely, and it is perhaps unfortunate 
that fatigue testing has tended to become standardised 
in the use of symmetrical cycles of stress. It is proposed 
to consider how the effects of different cycles are related 
in different metals. 

It is convenient to regard any cycle of stress as made up 
of two components, a mean “ steady” stress ¢ and an 
alternating stress a. In some cases the two components 
can be traced to separate causes ; for example, in a motor 
chassis, the steady stress is caused by the weight of the 
chassis and its loads, while the alternating stress may be 
caused by vibration and road shock. In the Haigh fatigue 
machine, the two components are produced and measured 
quite separately by the spring and by the magnets. 
In general, no matter how the stresses are caused, the cycle 
can be regarded as made up of the two components 
s and a. 

Fig. 7 illustrates a stress cycle in which a steady stress 
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top of the wave the two components add together to give 
(s+a)=(5+7)=12, and at the bottom of the wave the 
resultant stress is the difference (s—a)=—(5—7)=—2. 
The minus sign indicates that the stress has changed its 
direction. If a had been less than s, the stress would have 
pulsated without reversing in direction. 

The right-hand diagram in Fig. 7 is now generally used 
as the simplest possible way of representing such stress 
cycles, comprising different combinations of steady and 
alternating stresses. The diagram is drawn with co- 
ordinates s and a, and the combination of stresses for any 
particular cycle is represented by a single point—such as 
P—which represents the case given above. When the 
point lies above the 45 deg. dotted line, as it does in the 
case illustrated, the stress cycle that it represents is neces- 
sarily “ reversing *’ in character, since a is then greater 
than «. But when the point lies below the 45 deg. line, 
the corresponding stress cycle pulsates without reversing. 

In such a diagram—Fig. 8—a graph can be drawn 
through all points representing combinations of stress 
that will just cause fatigue after very long endurances—to 
represent the fatigue limit of the material—and another 
graph to represent more severe cycles that will cause 
fatigue after, say, one million cycles. Still another 
graph may be plotted to represent the combinations that 
are severe enough to cause immediate plastic strain in the 
material. The comparisons that may be drawn between 
the several graphs, and between the different diagrams 
for different materials, are often of great interest—serving 
to explain differences of behaviour that make themselves 
very evident in practice. 

In most cases the two graphs that are drawn are those 
representing the fatigue limit and the plastic yield limit. 
It will be shown that the general safety of a material often 
depends, not merely on the actual position of either line, 
but on the relative positions of the two. 

So long as the two kinds of strength were regarded as 
more or less proportional to one another, there could be 
no point in contrasting two graphs in this way, but it is 
considered—in the light of much research—that the two 
modes of failure are caused by separate actions in the 
material, and that they should be regarded as only very 
distantly related. In fact, the two limits can be deter- 
mined only by separate experiments. 

In such a diagram—Fig. 8—it is easy to draw the plastic 
yield line yy running at 45 deg. through the points y 
that represent the yield point determined in a simple 
tensile test on the material. The equation of this line is 
simply (#+a)=y. 

To investigate the fatigue strength of a sample under the 
different stress cycles required to complete the diagram is 
necessarily rather a lengthy undertaking on account of the 
number of tests required. It is customary to arrange the 
tests in several series—each comprising half a dozen tests 
with different values of a, to ascertain the fatigue limit for 
one selected value of s. The different series of tests are 
carried out with different values of s. Each series is 
plotted in the manner represented in the right-hand 
diagram, and the results are combined as indicated in 
the left-hand figure. 

It is really only the part of the diagram that lies below 
the yield line that is of major practical interest. In Fig. 8 
the fatigue line cuts off a part of the 90 deg. triangle that 
would enclose all ‘‘ safe *’ combinations of stress if plastic 
yield alone were in question, and it is clear that the truly 
safe zone in the diagram is bounded partly by the fatigue 
line and partly by the yield line, as indicated by heavier 
lines. The major risk of fatigue arises when a working 
stress cycle is represented by a point that lines within the 
shaded zone, above the fatigue line but below the plastic 
yield line. 

Although the diagram, Fig. 8, is probably the clearest 
way of presenting the results, some may prefer a formula. 
A serviceable approximate expression for the fatigue graph 
is as follows :— 

a@g=a, (1—k,(s/u)—k, (8/u)*), 
where a,=fatigue limit where stress s is acting ; 
a,=ordinary fatigue limit when s=0 ; 
u=ultimate tensile strength. 
k, and k, are constants of which the values are adjusted 








to suit the particular metal in question. 
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Figs. 9 and 10 illustrate two particular cases. The first 
refers to a sample of mild steel tested on behalf of a com- 
mittee appointed by the British Association. In‘ this case 
the test results obtained gave—- 

u= 25-2. y=21-0 a, = 13-0 tons per sq. in. 

8 +12-80 +9-87 +4-95 —5-21 —9-35 —12-20 

as 8°75 10-75 12-25 11-75 10-75 9-75 
The graph indicates that in this case k,=0 and k,=1. 
Thus the material appears approximately to obey the 
empirical formula given by Greber who, many years ago, 
analysed the results of certain experiments carried out by 
Bauschinger. Fig. 10 refers to a sample of naval brass, 
tested as rolled. In this case the tests indicate values 
as follow : 

u=28-7 y=14-5 a 12-0 tons per sq. in. 

2 +6-23 +4-00 -—3-26 —6-00 

5 9-60 10-50 13-70 14-50 
In the series of s values the + and — signs refer to pull 
and to push respectively. This series of tests, published 
in 1915 and 1917, was probably the first that ever revealed 
any difference between the actipns of pull and push in 
relation to fatigue. In this metal, as in many others, pull 
tends to reduce the fatigue limit, while push increases the 
resistance to fatigue. The graph corresponds approxi- 
mately to k,=1 and k,=0. The two examples are there- 
fore of interest as exhibiting, separately, the influence of 
the two coefficients k, and k,. 

It is not suggested that the above formula is anything 
more than an empirical approximation to the results of 
tests, or that the two coefficients k, and k, can be identified 
with any known physical properties of the metal. Never- 
the less, the two coefficients describe characteristics that 
have definite and distinct influences on the general safety 
of the metal in practice. The k, coefficient—which 
corresponds to the action described by Gerber’s formula— 
makes its influence felt only when the steady stress ¢ 
is a fairly high fraction of the ultimate tensile strength u, 
and, therefore, is of only minor importance in practice. 
On the other hand, the k, coefficient is of direct practical 
importance because its influence is felt with smaller values 
of the steady stress s. 

The characteristic feature of this action, represented by 
the k, coefficient, is that steady stresses tend to reduce the 
fatigue limit when they act as tension, and tend to raise 
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the fatigue limit when they act as compression. The naval 
brass mentioned above is an excellent example, but the 
same action is commonly found in steels—particularly in 
samples that have been subjected to drastic heat treat- 
ments. 7 

This action may be the explanation of many curious 
phenomena that have been observed in practice. For 
example, it is well known that if a shaft is secured to the 
boss of & wheel by keys or feathers or splines that are not 
a tight fit, the concentrations of stress caused by the sudden 
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changes of section may be a dangerous cause of fatigue 


cracking. But if the keys are a tight fit in the keyways, | 


and are driven hard, the action may be quite the opposite 
in respect that any cracks formed will actually avoid 
running through the keyways. By the kindness of a well- 
known engineer, Fig. 11 is shown as an example of this 
latter influence. In this crank shaft, fatigue cracks have 
spread round the margin of the section, but have avoided 
the keyway and also the side of the shaft opposite to it— 
where the compressive stresses caused by the well-fitted 
and hard-driven key were greatest. 

From time to time widely different opinions have been 





expressed as to whether keys should be tightly fitted on all 
sides. The above considerations appear to indicate that 
tightness adds to the fatigue strength when the metal has 
a high k, coefficient. 


ConTRasts§YBeTween Extreme Tyres or STezE-. 


To illustrate the contrast between steels of different 
types, it is proposed to draw diagrams to show the widely 
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different relations that may exist between tne “ safe” 
and “‘ unsafe *’ zones mentioned. For purposes of illus- 
tration, and to make the explanation clearer, typical 
round numbers will be adopted in lieu of actual test figures. 
Fig. 12 represents a comparison between a typical mild 
steel and an alloy steel of which the ultimate tensile 
strength is twice as great. 


y=50 








have been assumed for comparative purposes without 
reference to any particular brand of steel. 

It is at once evident that the dangerous fatigue zone, 
shaded in the diagram, is relatively larger than before, 
and also that a relatively longer part of the “ safe " zone 
is bounded by the fatigue line instead of by the yield line. 
In the case illustrated, fatigue can occur—without any 
premonitory signs of yielding—under any value of steady 
stress up to 40 tons per square inch. And further, a large 
part of the fatigue zone is so wide that fatigue can be pro- 
duced quickly—during a very few minutes’ running—by 
excessive ranges of alternating stress well above the 
fatigue limit although still below the limit for plastic 
yield. In such metals, therefore, fatigue is no longer a 
remote possibility that may eventually finish off a worn- 
out engine, but is an immediate source of danger in trial 
runs on new machines. 

The comparison between the two diagrams clearly 
shows that the high-tensile steel is indeed the stronger, 
and therefore the safer if the working stresses are the same 
and the dangers of fatigue and of plastic yield are regarded 
as equal. As the “ safe ’’ area in the diagram for the high- 
tensile steel is somewhat higher and much wider than the 
** safe ’’ area for mild steel, the high-tensile is able, without 
cracking, to do all that the mild steel can do without 
yielding, and something more. But it is not advisable 
to work the two steels with the same “ factors of safety ’ 
reckoned on the ultimate tensile strength. 

To illustrate this latter statement, points P have been 
marked in the two diagrams to correspond to a factor of 
safety of 4 reckoned as follows : 


Maximum stress =(s+-a)=u—4 
7} tons per sq. in. for the mild steel 
or = 15 tons per sq. in. for the high-tensile. 


The points have been placed to represent combinations 
of s and a stresses in 2 : 1 ratio, i.¢e., to correspond to cycles 
in which a tension pulsates between extreme values in 
ratio 3:1. In the mild steel s=5 and a=2}; whereas 
in the high-tensile s=10 and a=5. So long as the stresses 
do indeed retain these values, there is no danger for either 
metal. 

The lines PP’ and PP’ in the two diagrams indicate 
how far the stresses may be increased, either together in 
the same ratio, to P’, or by increasing a alone, while « 
remains constant, to P”. The ratios of increase required 
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The mild steel, represented by the diagram on the left, 
is taken as having an ultimate u=30 tons per square inch 
and yield point y= 21 tons per square inch. The ordinary 
fatigue limit has been taken as a,= +18 tons per square 
inch, this being 60 per cent. of the ultimate, and the 
fatigue line has been drawn as a parabola corresponding 
to k,=0, k,=1—as for the mild steel already described. 
All these conditions are favourable to safety as regards 
immunity from fatigue, and in the diagram this safety is 
illustrated by the exceedingly small peak of the 45 deg. 
triangle that is shaded where it appears above the fatigue 
line. 

In such a metal fatigue must necessarily be an uncommon 
experience. Fatigue can occur only when the steady stress 
is so small and the alternating stress so precisely regulated 
that the point representing the combination falls within 
the small shaded area, and remains there long enough to 
produce a crack. In any other circumstances, the metal 
yields and thereby gives warning—often, although not 
always, without danger—long before there is any risk of 
cracking under long-continued variation of stress. 

In laboratory tests on such a mild steel fatigue is readily 
demonstrated, and the risk of fatigue is sometimes exag- 
gerated, because the steady stress can be—and usually 
is—exactly equal to zero. But even in laboratory tests a 
mild steel such as that represented will exhibit fatigue 
ouly if the alternating stress is carefully adjusted and the 
steady stress is nearly zero. 

In such circumstances, not always clearly appreciated, 
it is little wonder that many engineers and shipbuilders— 
having experience of mild steel—have formed the opinion 
that fatigue is a timid creature that seldom ventures 
outside the walls of a laboratory and is rarely dangerous 
in practical experience. In practice, they say, ships and 
bridges can be designed with reference to “ static”’ or 
“* yield” strength alone, without troubling unduly about 
the slight possibility of fatigue. Although it will be shown 
in the concluding section of this paper that this attitude of 
confident security is not always fully justified, it is not 
often unsound. 

The right-hand diagram in Fig. 12 illustrates the very 
different relations that commonly prevail in high-tensile 
steels, and explains why fatigue is often an important 

| source of dangor with such steels. 
| The ultimate tensile ‘strength has now been taken as 
| 60 tons per square inch—twice as high as before—and the 
| yield point as 50 tons per square inch—relatively higher 
than in mild steel. The ordinary fatigue limit has been 
taken as a,= +30 tons per square inch, this being 50 per 
| cent. of the ultimate tensile strength—a ratio that may be 
| regarded as satisfactory for steels of this class. The fatigue 
graph has been drawn as a straight line, corresponding to 
| k,=1, k,=0, which may perhaps somewhat exaggerate 
| the slope of the graph, although not unduly. The figures 
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to cause failure in the two metals are not widely different, 
but the types of failure encountered when the stresses are 
increased are entirely different. It may be feared that in 
many circumstances, the cracking that will occur in the 
case of the high-tensile steel will lead to consequences 
more serious than those that result from yielding in the 
mild steel. 

At this stage it must be repeated that the figures adopted 
in drawing the comparative diagrams are in some degree 
hypothetical. In some alloy steels the value of the ratio 
a,/y is nearly or quite as high as in many mild steels, and 
the values of k, and k, may be nearly the same in the two 
classes of metal. The values of these governing factors 
vary widely in mild steels and in high-tensile steels, and 
appear to depend quite as much on care in manufacture 
as on chemical analysis. It would be of great assistance 
to engineers if steel makers—in making known the qualities 
of the brands that they are prepared to supply—would 
publish diagrams showing the relative positions of the 
fatigue graph and the yield line. 


(To be continued.) 








TORONTO WATER SYSTEM. 


Tue City of Toronto is installing a new waterworks 
system, which will cost in works to be immediately 
constructed, an estimated total of 14,317,000 dollars. A 
new filter plant at Victoria Park is designed to treat 
200 million gallons of water daily with a first instalment 
of 100 million gallons capacity. An intake tunnel will 
extend out under Lake Ontario for 3300ft., terminating in 
three 8ft. concrete-lined steel pipes, an average of 4250ft. 
long, with submerged intakes in a minimum depth of 50ft. 
of water. A feature of the new waterworks system is the 
filtered water tunnel to extend across the city a total 
distance of 94 miles. This tunnel is to be 7ft. in diameter 
for over 54 miles and 6ft. for the remainder of the distance. 
The low-lift pumping station will have a.capacity of 135 
million gallons daily. A pure water reservoir at Victoria 
Park will have a capacity of 12 million gallons. A new 
service reservoir in the northern central portion of the 
city will contain 50 million gallons in two equal compart- 
ments. In addition to the great tunnelling job, the dis- 
tribution plans include the laying of new high-pressure 
feeder mains from 54in. to 30in. in diameter for a total 
length of 15} miles. Toronto’s existing waterworks have 
a capacity of about 75 million gallons per day, and supply 
a total population of nearly two-thirds of a million people 
spread over a land area of about 46 square miles. 
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Institution of Mechanical Engineers. 


STEAM NOZZLES RESEARCH. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Manchester, on February 20th. 
Mr. H. L. Guy was in the chair, and the sixth report 
of the Steam Nozzles Research Committee was pre- 
sented by Dr. Telford Petrie. 

The chairman, moving a vote of thanks to Dr. 
Petrie, remarked that the actual apparatus used for 
the research would find a permanent home in the 
Engineering Museum at South Kensington, and that 
the nozzles experimented with would be placed in the 
Museum of the Manchester Steam Users’ Asso- 
ciation. 

Mr. K. Baumann, opening the discussion, said that 
it was not exactly a coincidence that, during the last 
ten years, the efficiencies of turbines, quite apart 
from other improvements in the steam cycle or 
steam conditions, had been improved by something 
like 10 per cent. He desired to remove an impression 
which seemed to have got abroad, that he did not 
think that the efficiencies obtained were really of 
great value to the turbine designer. He had not made 
such a suggestion, nor had he meant to do so. What 
he had done was to advise caution in applying the 
results to actual turbine practice. He had done so 
for many reasons. Dr. Petrie had dwelt on the 
improvement recorded by the Committee in the effi- 
ciency at low velocities. If turbine designers had taken 
that improvement for granted, it might have affected 
turbine design considerably. Other investigators 
using improved apparatus had, however, shown that 
the increase in efficiency was not as great as shown in 
the Committee’s reports. The increase of efficiency 
at low velocities reported by the Committee was 
partly connected with the system of measurement 
employed and was not entirely an effect of the nozzle. 
It had not, and rightly so, been the practice of the 
Committee to offer explanations of the results 
obtained, or to develop theories about the flow of 
steam. He suggested, however, that the sixth report 
of the Committee contained a mass of information 
which was well worth studying, and he hoped that in 
due course they would hear some of the conclusions 
reached. The question arose, for instance, as to what 
extent the losses were to be attributed to the fact 
that the steam was forced through a curved passage. 
It was suggested in the report now presented that 
nozzles with the least efflux angle were, on the whole, 
the least efficient. In the fourth report, however, it 
was stated that there was no appreciable difference in 
efficiency between the 12 deg. and 20 deg. nozzles. 
Collecting the best results of the Committee and adding 
to them some results obtained independently by the 
Metropolitan-Vickers Company, he showed that 
there was a very definite decrease of nozzle efficiency 
with decrease in the efflux angle. 

In order to investigate the losses in curved nozzles, 
the Metropolitan-Vickers Company had carried out 
tests to ascertain the variation of the efflux energy 
in the steam over the whole efflux area. The results 
could best be demonstrated by means of a model. 
[The model exhibited by Mr. Baumann was the same 
as that shown on the following night in London by 
Mr. H. L. Guy, and was illustrated in our issue of 
last Friday.] The model showed that a relatively 
large proportion of the steam, about 30 per cent., 
reached an efficiency of over 98 per cent. The 
“valleys” between the high efficiency “ plateaux ” 
indicated efficiencies of about 70 per cent. In the 
boundary layers the efficiency dropped abruptly to 
zero. In aero-dynamic terms it might be said that 
the convex sides of the blades caused a much more 
powerful drag on the steam than the concave sides, 
and that the wake, consisting of eddies, was produced 
to a greater extent by the convex side than the 
concave side. 

Mr. J. E. Shakeshaft said that he had been struck 
by two features of the research results. One was the 
definite establishment of the fact that the efficiency 
was maintained at low speeds. Mr. Baumann had, 
however, damped his ardour in that respect, because 
he had said that one must not place too much reliance 
upon that result. The other feature was the estab- 
lishment of the effect on the efficiency of nozzle 
curvature. He thought that it was accepted that 
turbine efficiency was a function of what was known 
as the turbine constant, or the Parsons figure, and 
that up to a certain limit the turbine efficiency in- 
creased as the Parsons figure increased. The Parsons 
figure was a function of the square of the blade 
speeds and reduced down also to a function of the 
average velocity ratio and the ratio of the blade 
speed to the steam speed. With a given blade speed 
a high efficiency should, therefore, result from a 
reduction in the steam speed. 

Mr. B. Hodkinson said that it was presumably the 
opinion of the Committee that comparative tests on 
size effect could not be carried out in a nozzle tester. 
His experience was that the tester could be used for 
that purpose, but it involved the development of a 
rather higher technique of testing than the experi- 
menters had reached, as shown by the width of the 
bands of probable error in their diagrams. He 
found that technique could be developed to a stage 
such that the dispersion of the points were less than 





one-quarter of the dispersion shown in the Com- 
mittee’s diagrams. His firm had tested one of the 
Committee’s nozzles at Trafford Park on an efflux 
angle tester. To look at the nozzle, it was a fair 
specimen, yet its velocity coefficient was of the order 
of 94 per cent. They had measured the efflux angle 
at intervals of */,,in. along the nozzle face. The 
resultant graph was very erratic, except for the middle 
passage, which was the only one having neighbours 
on both sides of it, and so operating as in a turbine. 

Mr. J. C. Oakden said that he would like to empha- 
sise the effect of the nozzle surroundings. The effi- 
ciency of a nozzle depended on the shape of parts 
which might be several inches away from the actual 
entrance to or exit from the nozzle channel. The 
efficiency of a nozzle channel did not appear to exist 
as a separate and distinct quality. It was possible, 
he believed, to devise a means of measuring the effi- 
ciency of a nozzle which excluded exit conditions. 
The efficiency must, however, always depend upon 
such things as the turbulence of the entering steam. 
The importance of these conditions outside the 
nozzle channel itself had made the research very 
much more difficult than perhaps had been anti- 
cipated at the beginning, and it was hardly surprising 
that in view of those circumstances it had been 
impossible to reach anything like finality in the 
investigation of nozzle efficiency. It was safe to 
prophesy that many years of research would still be 
required before their knowledge of the efficiency of 
steam nozzles became anything like complete. 

Mr. F. B. Tucker expressed regret that the dis- 
charge coefficients had not been reported. It might 
well be found that further important points would 
be revealed by a simultaneous analysis of the velocity 
coefficients in conjunction with the discharge co- 
efficients. With different types of nozzles tested on 
the nozzle tester of the Metropolitan-Vickers Com- 
pany, widely differing discharge coefficient curves 
had been obtained, and it was considered that the 
differences could not be without significance. 

Dr. Petrie, replying to the discussion, said that 
throughout the research it had been a source of great 
assistance as well as satisfaction to the Committee to 
find the interest that had been taken in its work, 
not only interest of a general character, but interest 
of a constructive critical character. Mr. Hodkinson 
was in the happy possession of more accurate appa- 
ratus than the Committee had, and was able to 
develop the technique further than it had been able 
to do. One of the Committee’s guiding principles 
had been, however, to try and keep the whole of the 
work consistent as far as possible. It seemed more 
desirable to continue in the way it had done than 
to introduce refinements which would not affect the 
results as required for comparative purposes. The 
Committee had also attempted to give as full details 
of its results as possible. Numerous tables were 
attached to the sixth report. Those tables gave the 
actual figures of every test that had been carried out. 
The primary object had been to supply the informa- 
tion as it had been found. In the tables lay buried 
a mass of information, which the Committee had 
not had time to investigate, the idea being that with 
all the data before them, people could follow out for 
themselves their own particular investigation and use 
the results to suit their own requirements. 








The Engineering Institute of 
Canada. 


THE annual meeting of the Engineering Institute of 
Canada, which was attended by more than 600 members 
of the engineering profession from all parts of the Dominion 
was held in Ottawa on February 12th, 13th and l4th. 
The retiring president, Brigadier-General C. H. Mitchell, 
in his address, stressed the fact that whereas thirty years 
ago there were but two universities in Canada which 
provided regular courses for an engineering education, 
there are now ten providing courses in from three to eight 
of the main branches of the profession. During the past 
six years these universities have been producing between 
400 and 600 engineering graduates vearly in various 
branches. The new president of the Institute is A. J. 
Grant, engineer in charge of the construction of the 
Welland Ship Canal. 

A resolution was unanimously adopted by which the 
Institute will endeavour to secure co-ordination of the 
different professional engineering associations throughout 
Canada. 

Following is a digest of some of the more important 
papers presented to the convention 


SIX-WHEELED VEHICLES. 


As an introduction to his paper on “ Multi-wheeled 
Transport Vehicles,” Captain N. G. Duckett, of the Depart- 
ment of National Defence, stated that imports of motor 
vehicles from Great Britain into Canada were almost 
negligible, but were showing a tendency to increase. It 
was particularly noticeable that freight vehicles far out- 
weighed in number the passenger cars imported from the 
Old Country. These freight vehicles, trucks, or lorries, 
had been used to a considerable extent by the Department 
of National Defence, and lately attention had been par- 
ticularly directed toward testing under the most severe 
conditions of Canadian climate and terrain that most 
interesting product of the War Department known as the 
** rigid six-wheeler.” 

One of the most interesting statements made by Captain 
Duckett was that under certain conditions the use of the 
War Department rear suspension had been extended to 





include manufacturers in Canada and other parts of the 
Empire. That was the feature which was especially the 
key to the successful performance of the six-wheeler 
through Canadian mud, sand and clay, and also in snow 
drifts. Captain Duckett stated that the British War 
Department wished to create a motor transport vehicle 
which would combine speed with cross-country perform. 
ance. In the rigid six-wheeler those objectives were 
—he claimed—attained. 

Six-wheelers were, as yet, a rare sight in Canada, and 
Captain Duckett stated that the British manufacturer 
failed to realise the great initial advantage he held in 
Canada. If he were alive to the potentialities, that market 
could be exploited with considerable success. It had 
already been demonstrated in Canada that the six-wheeler, 
equipped with skis and overall chains for extreme condi- 
tions, could operate economically the whole year through. 
The trials of the Canadian Department of National 
Defence, it was pointed out, had included tests through 
deep snow with skis attached to the front wheels. These 
skis were designed by the Canadian military authorities. 
The Canadian authorities had also contributed in improve. 
ments to the chains for winter transport. 


WaTER PowER RESOURCES. 


Dealing with the water power resources of the 
Dominion, Mr. Norman Marr, chief hydraulic engineer 
of the Dominion Water Power and Reclamation Service, 
prophesied that the Dominion’s water power develop. 
ments would reach an installed capacity of over 10,000,000 
horse-power by 1940. That estimate was based on current 
undertakings and the rate of progress in the last six years. 
During that period over 2,500,000 horse-power was added 
to the turbine installation to bring Canada’s total 
to the present figure of 5,710,000 horse-power. The 
capital at present invested in water power development 
with transmission and distribution systems was, said 
Mr. Marr, estimated at 1,250,000,000 dollars, or an average 
per installed horse-power of 219 dollars. Applying that 
average to the estimate of future growth, it would appear 
that new funds to the extent of at least 92,000,000 dollars 
per annum would be required to provide for new develop- 
ment during the next few years. 

Another interesting observation related to the amount 
of coal which would be equivalent to the developed water 
power. It was difficult, the author stated, to arrive at 
a precise figure, as certain assumptions must necessarily 
be made, but it was reasonable to take it that a saving of 
coal of 6 tons per annum was capable of being effected 
by each installed horse-power. That meant that the total 
present water power installation of 5,710,000 horse-power 
was capable of effecting a saving of about 34,000,000 tons 
of coal per annum. 

Close estimation on the total extent of Canada’s water 
powers was not yet possible, but as a result of the sys 
tematic inventory which had been under way for a number 
of years, a fairly dependable estimate had been made. 
The available power was estimated to total 20,347,000 
horse-power under conditions of ordinary minimum flow, 
or 33,617,000 horse-power for ordinary six months’ flow 
Mr. Marr added that on a commercial basis the available 
power resources would probably warrant a total installa- 
tion of about 43,700,000 horse-power. Canada had now, 
he concluded, 584 horse-power in developed water power 
for each one thousand of its population, a figure which 
placed the Dominion in an outstanding position among 
world nations in per capita utilisation of water power. 
In Quebec and British Columbia, the installation was far 
above the average for the whole Dominicn, Quebec having 
956 and British Columbia 948 horse-power in installed 
capacity per one thousand of population. 


WIRELESS COMMUNICATION. 


The subject of wireless communication as an aid to 
aviation in Canada was dealt with by Major W. Arthur 
Steele, of the Royal Canadian Corps of Signals, who stated 
that, in future, Canada’s mail pilots would be guided on 
their routes by a visual indicator on the instrument board. 
That device, perfected in Canada, through collaboration 
of the Royal Canadian Corps of Signals and the Canadian 
Marconi Company, would indicate to the pilot when he 
was deviating to the right or left of his course, and would 
guide him through darkness, mist, or fog to his destina- 
tion. Major Steele indicated that Canada’s new wireless 
aid to aviation would possess marked superiority over 
those in use in other countries, especially in providing for 
the use of the visual direction-indicator. Compared with 
the audible system, the pilot would be relieved of the 
strain of listening constantly to signals, which was par- 
ticularly fatiguing if atmospherics or interference were 
strong during bad weather when the system was 
most needed. The mere closing of a switch at the beacon 
transmitting station would enable the operator to change 
from either of the beacon positions to “‘ voice”’ and to 
speak into the microphone the information which was most 
valuable to the pilot concerning weather and landing con- 
ditions. These broadcast messages would be received by 
the pilot every hour without any change being necessitated 
in the tuning of the aeroplane receiving set. 

Wireless beacons were being erected in Manitoba, 
Saskatchewan and Alberta. Another one would be 
installed at London, Ontario, this year, to guide planes 
over the portion of the Montreal-Windsor route where 
night flying was required. The St. Hubert landing field 
at Montreal was already connected with a number of 
points in Ontario by a teletype line. Under the Depart- 
ment of National Defence, the Royal Canadian Corps of 
Signals was operating a chain of. wireless stations in the 
northern part of the Prairie Provinces in connection with 
the patrol of forests, and also with the Mackenzie River 
chain of commercial stations extending to the Arctic. 
Those were medium-power stations. The stations of the 
Marine Department on Hudson Bay were all high powered. 
The medium-power stations of the Department of National 
Defence had a dependable range of 600 miles. 


AERIAL SURVEYING. 

In a paper under the caption of “ Aerial Surveying as 
Applied to Engineering Problems,” A. M. Narraway, Chief 
Aerial Surveys Engineer, of the Department of the Interior, 
described a recent development which he termed “aerial 
engineering,” and which was, he said, accomplishing 
wonders in the planning of large projects, such as hydro- 
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electric undertakings, railway building, and the location 
of transmission lines. The new instrument of the engineer 
was the aerial stereoscope. It was designed for viewing 
pairs of aerial photographs stereoscopically, so as to reveal 
the relief of the country prominently and truthfully. The 
engineer was thus able to see the hills and the valleys, the 
flats and gentle slopes, the trees, rivers, and other topo- 
graphical features of interest, and was enabled to draw 
form lines on the photograph which could later be trans- 
ferred toa plan. With the aid of some field measurements, 
the form lines might be converted into true contours. 
That development was destined to be of very great value 
to Canada in speeding up large engineering works. In the 
air the engineer was able to accomplish little, except tc 
gain a general knowledge of the country, and obtain the 
experience in interpretaticn of the topographical features 
which was a vital necessity in the use of the photographs. 
In the office he could, in effect, fly over the route again, 
but in a series of short jumps between settings of the 
stereoscope. He could, to use Mr. Narraway’s words, 
remain poised indefinitely over some water power develop- 
ment area, or the prospective route of a railway or trans- 
mission line. Nature had revealed her secrets to him and 
he got a clear conception of the factors upon which the 
solution of his problem depended. 

The full value of aerial engineering was perhaps best 
indicated in Mr. Narraway’s description of what could be 
accomplished in connection with hydro-electric projects. 
He stated that in that field very marked success had been 
attained on preliminary reconnaissance and investigation, 
in preparation of final plans of storage reservoirs and 
pondages, in the selection and detailed study of dam sites 
and in draughting the general lay-out of construction. 


MAPPING. 


The most striking feature of a paper on “ The Engineer's 
Work in Surveying and Mapping,” by F. H. Peters, Sur- 
veyor General of Canada, was the statement that in the 
entire Dominion, the third largest country in the world 
with an area of about the size of Europe, only about 525,000 
square miles, or 14 per cent., of the area were mapped in 
anything like an accurate sense. Maps showing con- 
siderable detail, but inaccurately, covered another 13 per 
cent.; while for 73 per cent. of the area, only the most 
meagre outlines of the coast line and the main inland water- 
ways were presented. 


Ricip AIRSHIPs. 


A detailed description of the construction of the “ R 101” 
was given by Group Captain E. W. Stedman, M.E.I.C., 
Chief Aeronautical Engineer of the Royal Canadian Air 
Force. The picture conveyed by Colonel Stedman of the 
ingenuity in design and the care exercised in the selection 
and testing of materials used in the “ R101” was such 
as to inspire confidence in the outcome of Great Britain’s 
experiment in Empire communication. Emphasising 
recent progress in design and construction of ships of the 
rigid type, he stated that it would now appear that all that 
was necessary was a reasonable amount of encouragement 
and public interest during the period that airship builders 
were overcoming their initial difficulties. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


“ ENGINEERING in the Gas Industry " formed the sub- 
ject of a paper read at a meeting of members of the Man- 
chester Association of Engineers by Mr. John W. Curtis, 
A.M.I. Mech. E., on Friday, February 28th. In intro- 
ducing the subject the author said that some 1500 gasworks 
scattered over the country carbonised 18 million tons of 
coal in the course of a year, employed over 100,000 persons 
and represented £180,000,000 in capital. During the 
present century, the industry had doubled its output, and in 
1928 318 thousand million cubie feet of gas were manu- 
factured, compared with 160 thousand millions in 1900. 

It was desirable, said Mr. Curtis, that gasworks should 
be erected on a site with river and/or railway communica- 
tion if the factory was away from the city and residential 
areas, and on level ground of such a nature as to give good 
foundations and freedom from flooding. 

He then proceeded to describe the principal engineering 
features of a modern gasworks, the retort house, coal and 
coke-handling plants, condensers, exhausters, washing, 
purifying and metering appliances, and the most recent 
forms of gasholders. Prior to 1903 gas was, he said, made 
in either horizontal or inclined retorts and the efficiency of 
carbonisation was approximately 50 per cent. The amount 
of labour was large, the smoke and steam nuisance was 
excessive, and the thermal yield of gas per ton of coal was 
low, whereas to-day, with the continuous vertical retort 
carbonising plant, the efficiency of carbonisation was as 
high as 85 per cent. and the thermal yield per ton had 
increased by 15 to 20 per cent. The amount of labour was 
smal] and there was an absence of smoke and steam. 

An interesting reference was made in the paper to the use 
of what was formerly waste heat for the supply of steam 
for power purposes. In a recent installation described, 
the waste gases from the retort settings are collected in a 
main flue and conducted to either of two waste heat boilers, 
each capable of dealing with the whole of the waste gases 
from the retort bench, so that one acts as a standby to the 
other. Each boiler is capable of evaporating 16,000 Ib. of 
water per hour from and at 212 deg. Fah. and of generat- 
ing steam at 120 lb. pressure per square inch with a tem- 
perature of 400 deg. Fah. Each boiler is fitted with an 
automatic feed water regulator and automatic water 
alarm, which gives an audible signal if the water level 
varies beyond predetermined limits. The waste heat 
boilers are interconnected with breeze-fired Lancashire 
boilers and the works supply with a surplus valve to main- 
tain a suitable pressure within the retort house. The steam 
supply to the base of the retorts is controlled by reducing 


valves, and each retort is fitted with a regulating valve, by’ 


means of which steam is distributed according to the re- 
quirements of gas making. An instance was mentioned 
of the generation of electricity in a gasworks by waste 
heat at a cost of less than one-halfpenny per unit. The 
paper was admirably illustrated. 





Storage Batteries. 


At an informal meeting of the Institution of Electrical 
Engineers, held on February 17th, there was a discussion 
on “ Batteries and their Use.’’ Messrs. W. E. Warrilow 
and E. Fox spoke on the alkaline or nickel-iron battery, 
and Mr. E. C. McKinnon on the lead acid type of battery. 
There was a large attendance and Mr. E. 8. Ritter occupied 
the chair. Lantern slides of both types of accumulators 
were shown. The discussion was opened by Mr. W. E. 
Warrilow, who explained that he wished to confine his 
remarks to the commercial battery of to-day. The use of 
an alkaline electrolyte, he said, permitted the employment 
of nickel plate steel, not only for the reception of the active 
material, but also for the container for the assembled 
plates. The construction resulted in rigidity, mechanical 
strength, retention of the active material in the plates, 
and ability to withstand exceptionally heavy charge and 
discharge rates. Owing to the absence of chemical action 
on the plates from the electrolyte during off-circuit periods 
the nickel-iron cell could retain its charge, even over several 
years. Referring to the need for the revival of the com- 
mercial electric vehicle, the speaker emphasised the desir- 
ability of adopting a standard voltage, which, he con- 
tended, would eliminate the confusion which existed in 
the minds of vehicle buyers created by the present use of 
one voltage for nickel-iron batteries and another for lead 
acid batteries. With the exception of supplying power for 
submarines, the nickel-iron battery was employed for all 
classes of service. 

Mr. M. E. Fox explained that the modern nickel-iron 
battery could give 15 watt-hours per pound of complete 
cell, which for traction purposes was quite satisfactory. 

Mr. E. C. McKinnon said that lead batteries were 
suitable for practically every purpose associated with 
the storage of electrical energy. For certain special appli- 
cations, such as flash lamps, they were not competitive 
from the point of view of price and dimensions with dry 
batteries. In a few cases they were in competition with 
alkaline batteries, but, broadly speaking, there was no 
application served by alkaline batteries which could not be 
equally or even better served by lead batteries. No one 
type of battery was suitable for all applications. At least 
five factors dictated design and type, viz., nature of duty, 
first cost, space, weight, and durability. As far as lead 
batteries were concerned, there was a wealth of choice. 
One firm alone listed and manufactured more than 500 
sizes covering ten distinct types. For lead batteries in 
submarine service, a life of over ten years had repeatedly 
been obtained. For switch tripping, lead and alkaline 
batteries were in competition, and only time could show 
which would prove the more popular. For aeroplane work 
lead acid cells with featherweight Faure plates were 
employed. The extreme cold at very high altitudes reduced 
the choice of a battery to one that was least affected by 
temperature changes. In the case of automobile batteries, 
durability varied according to price and design. An 
average life of two or three years was all that could be 
expected from a cheap light battery, but with a more 
expensive battery an average life of six to seven years was 
obtained, and batteries were still on the road after fourteen 
years’ service. For traction work the lead battery was 
supreme. Its low first cost, cheap renewals, and, above all, 
its volt-ampére characteristics on discharge gave it an 
unassailable predominance. But no one type of lead cell 
was equally suitable for all classes of traction work. A 
light weight pasted type of battery was preferable for 
passenger car service, and a more robust and more durable 
type for rough road and heavy locomotive service. 
Obviously, a battery that would deliver enormous current 
without appreciable drop of potential was ideal for motor- 
driven vehicles, and that requirement was satisfactorily 
met by lead acid batteries. Referring to the reasons for 
using alkaline batteries for propelling ships’ lifeboats, 
Mr. McKinnon said that the purpose of those boats was 
to get away from the ship with all possible dis- 
patch so as to avoid the risk of being drawn under 
by the suction of the sinking ship. The lifeboat was 
set in motion merely by gripping the tiller, but if a lead 
battery were employed it would be necessary to insert a 
motor starter, whereas the alkaline battery supplied its 
own starting resistance. Much had been made by certain 
critics of the difference in capacity obtained from lead 
batteries according to the rate of discharge. The fact was 
that the capacity of lead batteries at slow rates was more 
than double that obtained at a heavy continuous rate, 
and that was particularly advantageous in battery driven 
vehicles. Lead batteries performed their duties year in 
and year out without being affected by variations of tem- 
perature, and users of lead batteries could take advantage 
of the very useful indication of the condition of the cells 
by hydrometer and cell testing voltmeter readings, and in 
the case of transparent or open top containers by observa- 
tion of the appearance of the plates. If the instruction 
books issued by the manufacturers of lead and alkaline 
batteries were closely studied it would be found that there 
was really very little difference in the amount of care 
required to assure a maximum working life. 

Mr. A. J. Bousfield said that the instructions issued 
with nickel-iron accumulators were important and rather 
troublesome, and he felt that unless a firm were large 
enough to train and keep a man for the duty it would not 
be carried out. 

Mr. A. C. Hardy explained that the mercantile marine 
would be making extensive calls for batteries in the near 
future, and he thought a special accumulator might have 
to be designed. At present the limitations of temperature 
seemed to rule out the alkaline type, but he did not think 
the need for distilled water was insuperable. 

Mr. 8. B. Jackson said that the demands of marine work 
had been met with regard to robustness, but in hot 
latitudes or in proximity to the engine-room the paraffin 
wax in wooden battery casing melted. In a former paper 
before the I.E.E. Mr. McKinnon had stressed the impor- 
tance of pure water for use with acid, and where was the 
advantage he claimed over the alkaline cell ? 

Mr. J. F. Perrin said that the use of the nickel-iron 
battery was increasing for aeroplane lights and wireless. 
On submarines during the war he was continually meeting 
the trouble of cracking of the cell casing of lead batteries. 
They had a life of two years or so, but the conditions were 
often very severe. 

Mr. A. F. Evans asked whether there is any other way of 











testing the nickel-iron battery except testing each cell 
with a voltmeter. He had found that battery gave 
unsually good results and instanced a sunken vessel 
which was raised after a fortnight, when the batteries 
proved unharmed. To this Mr. McKinnon replied that 
during the floods in London two years ago the lead acid 
batteries of certain supply stations were under Thames 
water for days without injury. 

Messrs. W. A. Erlebach, J. R. Bedford, G. L. Drury, 
P. F. Grove, F. R. Perris, E. 8. Ritter, G. L. Rose, H. V. 
Schofield, W. 8S. Sholl, and 8. A. Stevens also spoke. 








A 300 B.H.P. Oil Engine-Driven 
Locomotive. 


Own Tuesday, March 4th, we inspected in operation at the 
works of Hudswell, Clarke and Co., Ltd., Leeds, a new type 
of oil engine-driven locomotive which has been speciaily 
designed for the service of the Compania de Salitres y 
Ferrocarrie de Junin, of Chili. A general view of the loco- 
motive is reproduced on page 266, along with two views 
of the driving cab showing the controls and the auxiliary 
arrangements, while in Figs. 1 and 2 we show the oil engine 
and the gear-box respectively. 

The engine is of the McLaren-Benz cold-starting airless- 
injection high-speed type, and is larger than the engines 
of a similar design which have already been described in 
our columns. The particular unit in question has been 
specially designed for locomotive work, and in its con- 
struction several new alloy steels have been employed. 
It is the first of its type and was built at the Motoren 
Werke Mannheim A.G., although standard McLaren-Benz 
engines are now being manufactured for many duties at 
the works of J. and H. McLaren, Ltd., Leeds. Another 
feature of interest is the Vulean-Sinclair hydraulic coupling, 
which is interposed between the engine and the gear-box 
and which was designed and supplied by the Hydraulic 
Coupling and Engineering Company, Ltd., of Ceylon 
Works, Worton-road, Isleworth. We shall refer, more 
particularly to this coupling and its applications in a later 
article. 

The main particulars of the locomotive are given in the 
following table :— 


Taste I.—Principal Particulars. 
Type .— ‘ , 2-4-2 
Total length over buffer beams . 28ft. 
Total wheel base 56°. hae 20ft. 
Diameter of driving wheels . 2ft. 9in. 
Diameter of bogie wheels 2ft. 


Capacity of fuel tanks .. . 200 gallons 

Total weight of locomotive, loaded 32 tons 

Type of engine Airless injection McLaren-Benz 
Designed output » =e 330 B.H.P. 


Cylinder diameter . . 205 mm. 
Stroke ee ee 270 mm. 
Normal operating speed 1000 r.p.m. 


2 2 tons 16 cwt. 

Vulcan-Sinclair oil-operated 

David Brown combined spur 
gear and worm reduction 

Four forward, four reverse, 5-5, 
8-8, 12-4, and 19-4 m.p.h. 

300 tons at 12-4 m.p.h. on a 3 
per cent. gradient at 4000ft 
above sea level 


Total weight of engine 
Type of coupling 
Type of gear-box 


Speeds 


Designed duty 


As regards general mechanical construction, the loco- 
motive follows the builders’ standard railway practice 
and most of the details do not call for special comment. 
The design is generally pleasing and it has been sought to 
take fully into account the special features of oil engine 
locomotive practice, particularly as regards cooling water 
facilities and other special requirements. A short chimney 
is provided, in which an expansion box is fitted, and for 
larger locomotives, particularly those engaged in passenger 
work, a special exhaust diffusing fan has been designed. 

The wheels are ten in number and are pressed on to the 
axles, which revolve in phosphor-bronze axle-boxes with 
spring oiling pads. The coupled wheel springs are com- 
pensated and there are front and rear bogie trucks of the 
radial type with side controlling springs. The frame plates 
are braced with cross girders so that the whole frame forms 
a rigid carriage on which the bed-plate of the engine rests. 
A vacuum brake equipment, by the Heatley-Gresham Com- 
pany, Ltd., is fitted for the driving wheels and there are 
four sand boxes, which are so arranged that the rails can 
be sanded in front of the wheels whilst the locomotive is 
travelling either way. Buffers and central draw gear are 
provided to suit the owners’ rolling stock. 

As will be seen from Fig. 1, the engine is of the six- 
cylinder type. It is so arranged that the fuel pump and 
governor controls are accessible from the driving cab, as 
illustrated on page 266. The principal dimensions and the 
designed output of the engine are given in the Table I. 
above, while in Table II. we reproduce the results of the 
bench trials. 

The engine has a designed output of 300 B.H.P. when 
running at its normal speed of 1000 r.p.m., and the over- 
load rating is 10 per cent. for a period of half-an-hour. 
In its general construction it does not differ widely from 
the smaller McLaren-Benz engine, and forced lubrication 
is fitted throughout. Each cylinder head, in addition to 
the {uel atomiser and ante-combustion chamber, carries an 
air inlet and exhaust valve and an air starting valve. In 
order further to facilitate starting from cold an electric 
heating plug is provided on each cylinder, the current 
being taken from a 12-volt battery. 

The cylinder jackets and exhaust pipes are completely 
water cooled, and a welded manifold for the air inlet con- 
nection is provided, which is cowled at its forward end in 
order to ensure that the air is entrained away from the 
fan. For cooling the circulating water and the lubricating 
oil, there is a large tubular radiator placed at the front 
of the engine. It is of extra large capacity in order to 
meet the conditions under which the locomotive is called 
upon to work and it weighs about 2 tons. There is a 
cooling fan of the Sirocco type, which is arranged at the 
back of the radiator. It runs in ball bearings, and is 
driven by a Hendry belt from the engine shaft, suitable 
belt tightening gear being provided. As will be seen from 
the view of the controls reproduced on page 266, the six fuel 
pumps are easily accessible, and the fuel pump shut-off 
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lever, the fuel setting wheel, and the governor hand speed 
control wheel are all arranged to form part of the fuel 
pump unit. The general performance of the engine on 
the test bed is shown in Table Il. During the various load 
trials, each of five hours, the fuel consumption at full 
load was 0-203 grammes per B.H.P. hour, 0-207 grammes 
at three-quarter load, 0-236 grammes at half load, and 
0-210 grammes at 10 per cent. overload in the half-hour 
trial. The consumption of lubricating oil was, we are 
informed, very moderate. 

During the period of our inspection the engine ran very 
smoothly whether * idling” at about 98 r.p.m., or when 


ing lever and a clutch lever with the usual gate arrange- 
ment for the four speeds. There is a small stop so that 
the driver when pulling over or pushing in the clutch lever 
cannot follow straight through from one gear to the other. 
Other aids to gear-changing include a hand-operated 
brake for bringing the coupling shaft to rest, when 
required, in the starting operation, and two synchrono- 
meters, which indicate the gear speed and the road speed. 
These instruments were supplied by Clarke Brothers, of 
Manchester. The first instrument indicates by pointers 
the road speed and the first gear speed, and the second the 
road speed and the speed of the second, third and fourth 
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operating at from 10U0 to 1200 r.p.m. under full-speed 


conditions. The engine unit appeared to be very flexible, 





and even under the unloaded conditions under which the 


engine was demonstrated, the exhaust was remarkably 
clear 

The torque of the engine is transmitted to the gear-box 
through a Vulcan-Sinclair hydraulic coupling. It con- 
sists essentially of an impeller, which is driven by. the 
engine, and a runner connected to the gear-box shaft. 
The impeller and runner are enclosed in a common casing 
filled with thin lubricating oil, which serves as the power 





transmitting medium. The power transmitted by the and will be seen to the right of the cab, while on the extreme 
Tasie LL.—Test Report of Oil Engine 
Brake Lubricating oil Exhaust 
weight, kg - -——— 
Date Vien with B.H.P Pressure temperature Outlet, 
1-435 m Before After Inlet, c I Il 
a.m lever arm filter filter Cc 
24.1.30 9.15 Started 
10. 0 150 300 3-6 2-4 47 25 520 520 
il. @ 150 300 3-6 2-4 47 25 520 520 
iz. 0 150 300 3 2-2 47 28 550 540 
Progressive p.m 
trials at 1.0 Io 300 | 2-0 ‘7 28 530 540 
1000 r.p.m 2. 6 150 300 $1 2-0 47 28 550 520 
0 110 220 2-9 2-0 37 21 
4. oO 75 150 2-9 2-0 29 13 
. Oo 40 ao 2.9 2.0 
5.30 220 150 
Fuel oil consumption Consumption per Cooling water Compression pressure 
Load trial B.H.P. /hour, used 
Time Total fuel oil used grammes per hour Cyl 
Full load 1 56 5 kilos 203 61-0 kilos l 
Three-quarter 6 35 5 207 45-5 .. 2 
Half ‘ 5 O08 } 236 35-4 .. ‘ 
Quarter i 52 2 309 18-5 4 
Light 33 15 15-2 > 
10 per cent. overload 0 210 iD 
Inlet valve Exhaust valves Fuel valve 
Cyl. No Opens after Closes after Roller Opens before Closes after Roller Advanced 
T.D.cC. T.D.C. clearance. B.D.C T.D.C clearance timing Retarded 
l 5 42 0-5 mm. 52 10 0-5 mm 30 13 
2 10 38 0-5 40 3 0-5 30 i3 
3 7 th) 0-5 40 4 0-5 28 12 
J 3 45 0-5 42-5 4 0-5 25 12 
5 4 45 0-5 45 4 0-5 28 s 
6 4 38 0-5 45 6 0-5 28 il 


coupling is varied by means of a ring valve carried within 
the impeller, which is regulated by a hand lever. The 
coupling is designed to transmit the maximum engine 
torque with maximum slip for half an hour, without undue 
heating or damage. We shall refer to the detailed con- 
struction of this coupling and its method of working it in 
a later article. In Fig. 2 we show an outside view of the 
gear-box. It is of the combined spur gear and worm wheel 
reduction type, and was designed and manufactured by 
David Brown and Sons, Ltd., of Huddersfield. The gear 
wheels are made of high-tensile steel and the teeth are 
ground. We found the drive to be very silent when in 
operation. Forced lubrication is fitted throughout, and 


an oil sump within the gear-box contains 10 gallons of oil, 
an additional 40 gallons being carried in an auxiliary tank. 
Both bearings and thrusts are of the Hoffmann ball type, 
the largest on the jack shaft being 13}in. in diameter. 

As shown in our illustration of the cab, there is a revers- 
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gears. The method of operation is to increase the speed 
of the engine up or down by means of the hand control 
on the fuel pump, until the road speed pointer is over the 
pointer of the gear desired. A slight overlap either way is 
provided for, and with the pointers in these relative 
positions a clean and noiseless change can be effected. The 
gear changing was carried out with ease, and the engine 
started up instantly in all gears. The locomotive was 
demonstrated on about 100 yards of track, with a 120ft. 
radius bend. 

The main throttle lever is of the double-handled type, 


right-hand side is the vacuum brake valve lever. We 
have referred to the clutch, gear-box, and brake levers, 
and other controls include those for the Typhon whistle, 
fuel transfer pump, and the starting air receiver. There is 
a switchboard for the lighting equipment, which is engine 
driven, and the oil gauge, vacuum, and radiator water 
level gauges are conveniently illuminated by an overhead 
lamp. Near the top of the cab is a pyrometer unit show- 
ing the temperature at each exhaust outlet. As shown on 
page 266, there is a small petrol and paraffin unit supplied 
by the Hamworthy Engineering Company, Ltd., which 
drives an auxiliary two-stage air compressor and the oil 
fuel transfer pump. The sides of the locomotive are fur- 
nished with removable doors, which give access to the 
engine, clutch and gear-box, and a platform along either 
side of the engine is also provided. In addition to the 
head and tail lights, there is an engine inspection lamp 
fitted. Alongside the locomotive we have described 


there was also shown under test a smaller engine desigued 
for contractors’ work, and driven by a three-cylinder 
McLaren-Benz motor. The firm has also prepared the 
general designs for a 1200 B.H.P. locomotive of the arti 
culated type, with a central engine and 5ft. coupled 
wheels. It has a total length of 84ft., and would weigh 
about 110 tons, the speeds being 74. 15, 30, and 40 miles 
per hour in the four gears. The tractive effort would be 
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9000 Ib., and the load about 50 tons. This new develop 
ment is one of considerable importance to the British 
locomotive industry, and it is to be hoped that British oil 
engine builders will also address themselves to the pressing 
problem of a reliable high-speed oil engine of light weight, 
specially suited for locomotives of larger output. 








EXHIBITION AND TRIALS OF MARINE 
ENGINES AT OSTEND. 


THe Ostend Chamber of Commerce is organising an 
exhibition with trials and awards for motor-driven fishing 
vessels and for internal combustion engines designed 
for such craft. It will be held from May 18th to June 2nd, 
1930, in the Large Hall for vehicles at the Central Railway 
Station at Ostend. At the trials, the engines will be com 
pared particularly as regards reliability in operation, 
accessibility, simplicity, durability, ease of starting and 
other features of importance for the fishing industry 
The engines will undergo brake trials to determine their 
horse-power, fuel consumption and response to control 
generally. Special note will be taken of the ability of 
heavy oil engines to run light for lengthy periods without 
misfiring, or “‘ coking-up."’ The engines will be classified 
according to whether they operate on the four-stroke 
or two-stroke cycle, fuel injection, and other special 
characteristics. Samples of exhaust gas will be analysed, 


temperatures leaving cylinders, °C. 
Exhaust 
Il I\ \ VI 





510 520 520 Clear 

510 530 550 Clear 

540 540 520 Clear 
520 520 530 510 Clear 
540 510 540 540 Clear 
180 140 210 150 


Maximum combustion pressure. Distance bottom pis 
ton to bottom liner on 


Atm Cyl Atm. lower dead centre 
44 1 55 105 mim 
44 2 53 105 
5 } 60 105 
6 ‘ 5y 105 
16 5 55 105.5 
i6 ty 58 106 


Starting valve 


Roller Opens before Closes before Roller 
clearance T.DC B.D.C clearance 
20 47 0-5 mm 

20 47 0-5 

12 45 0-5 

10 49 0-5 

15 50 0-5 

i9 50 0-5 


and analyses will also be made of the fuel oil which are 
used by them. 

The following Commitive of Judges has been appointed 
—President ; R. E. Mathot, Vice-president of the Inter 
national Federation of Consulting Engineers. Members 
W. A. Tookey, Consulting Engineer, Vice-president of 
the Association of Automobile Engineers; Berrondo, 
Mechanical Engineer of the First Class of the French Navy ; 
A. Haeck, Chemical Engineer, Inspector of the 8.E.P.E.8 
at Ostend; A. Maire, Mechanical Engineer of the French 
Navy; and L, Tanghe, Director of the Industrial and Pro 
fessional Schools of Ostend. 

We understand that numerous applications to partici- 
pate have already been received from Belgian and other 
continental manufacturers. Further particulars may be 
obtained on application to Monsieur Louis Depiére, Secre 
tary-General of the Exhibition of Marine Engines, care of 
the Chamber of Commerce, Ostend, Belgium. 
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High Voltage Research Laboratory. 


On Friday last, February 28th, in the presence of 
a party of scientists and engineers, Sir Ernest Ruther- 
ford opened the recently completed high-voltage 
research laboratory of the Metropolitan-Vickers Elec- 
trical Company, Ltd., at Trafford Park, Manchester. 

When calling upon Sir Ernest to speak, Sir Philip 
Nash referred to the fact that the company has been 
engaged upon high-tension work for some fifteen 
years and makes a constant endeavour to maintain 
the closest co-operation between science and engi- 
neering. 

Sir Ernest referred to the importance of the research 
work that could be carried out in that laboratory, 
and touched upon the need of much higher electrical 
pressures than were there available for the atomic 
research upon which he himself is engaged. He 
believed that before fifty years were out, pressures of 
ten million volts would be given by apparatus which 
could be accommodated in an ordinary room. 

After the brief opening ceremony had been per- 
formed, a demonstration was given. A spark some 
12ft. long—see Fig. 7, p. 269—was allowed to strike to 


earth from a suspended brass ball, the tension required 
being in theneighbourhood of one million volts. Thena 
spark over of a train of insulators was shown, the pres- 
sure in this case being supplied by a surge or impact 
The shattering effect of this lightning- 


apparatus. 





Fic. 1 


like discharge was shown by placing a stick of wood 
between the horns and the ring. Another experiment 
showed the reactive effect of a discharge taking place 
from an electrical *‘ Barkers mill ’’—a familiar experi- 
ment, but rarely seen on so large a scale. 
THE LABORATORY. 

The laboratory is a lofty building, of which a general 

view is given in Fig. 1, and a plan in Fig. 2. The 
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Fic. 2—PLAN OF THE LABORATORY 


smaller of the two main sections, which was com- 
pleted in 1923, is 47ft. by 67ft., and is equipped for 
the study of 1,000,000-volt power frequency problems. 
The larger section, which was added subsequently, 
measures 67ft. by 86ft., and contains an impulse 
generator capable of giving an “impact” of over 
1,500,000 volts, high-frequency plant, a 15ft. tank, 
rain sprays, and necessary apparatus. 
THE TRANSFORMERS. 
The main transformer, which can deliver 1,000,000 
volts, is shown on page 272. It, in fact, consists of two 


AERIAL VIEW OF METROPOLITAN - VICKERS HIGH VOLTAGE RESEARCH LABORATORY 


separate transformers connected in cascade as shown. 
by the diagram, Fig. 3. This is known as the Dessauer 
circuit. 
Metropolitan-Vickers Company, and differ in several 
respects from earlier designs. The circuit is thus 
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Fic. 3-—-DESSAVER H.V. CIRCUIT 


described in an admirable pamphlet presented to the 
visitors :— 

The primary winding of the first transformer has 
one terminal grounded and is supplied from the 
generator as indicated. One terminal of the secondary 


winding is also grounded, the other terminal conse- 
quently having a voltage of 500 kV to ground. 
Situated at the high-tension end of the secondary 
is a tertiary winding having a one to one ratio with 
the primary, but insulated from it for 500,000 volts. 
The secondary and tertiary connections are brought 
out through a common bushing insulator, one end of 
the tertiary being connected to the secondary. 


The second transformer of the group is a precise 
duplicate of the first, except that its tank is insulated 
from ground by means of pedestal insulators capable 
of withstanding 500 kV between their ends. The 
tank of this second transformer is connected to the 
secondary terminal of the first unit and is accordingly 
at 500 kV to ground. The primary of the second unit 
is fed from the tertiary of the first in such a manner 
that the secondary voltages of the two units are 
additive. The total voltage of 1000 kV then appears 
between the terminal of the second unit and ground. 

The transformers are contained in a stout steel 
tank mounted on paxolin pedestals, and are oil 
immersed. They are of the core type, with both 
limbs wound. The primary occupies a single layer 
next to the core, but the secondary is composed of 
a number of single-layer concentric coils, each succes- 
sive coil being of less length, but greater diameter, than 
the one adjacent to it—see Fig. 8. The transformers are 
supplied with current from two motor generator sets, 
specially designed to give a true sinusoidal voltage 
wave. 

Above the generators there are seen in Fig. 9, p. 272 
two white disc-like bodies. They are 20ft. in diameter, 
and constitute the two plates of what is believed to 
be the largest condenser ever constructed. Their 
only use is to measure the voltage. One is supported 
on the bushing insulator of the high-voltage trans- 
former, and the other is hung from the roof. The 
method of measurement depends upon the fact that 
the average value of the current through a condenser 
to which an alternating current is applied is directly 
proportional to the condenser capacity, and to the 
frequency and maximum value of the voltage. Hence, 
if the capacity and frequency are known, and if the 
average current due to a given voltage be measured, 
the value of the unknown voltage may be deduced. 


Both transformers were constructed by the | 


| possible to read the voltage on a meter, and that is 

| the arrangement followed in this laboratory. 

THE IMPULSE GENERATOR. 

Fig. 9 on page 272 shows the interior of the surge 
laboratory with the impulse generator. The great 
size of this piece of apparatus may be gathered from 
the doorway and steps adjacent to it. 

| The essential feature of an impulse circuit is a 

| condenser which can be charged up to the desired 

| voltage. For charging a direct current is more con- 


| 
| 








FiG. 4—INSULATOR SPARK -OVER UNDER RAIN- 
WATER RESISTIVITY 66,000 OHMS. PER cm? 


venient than an alternating current, and as the supply 
given by the motor generators already mentioned is 
alternating, rectification is necessary. It is effected 
by a mechanical rectifier which may just be distin- 
guished under the gallery a little to the right of the 
impulse generator. This rectifier consists of two sets 
of arms revolved by a motor and effecting the desired 
connections in proper phase by passing close to 
but not in contact with conductors. The rectified 
current is delivered to the apparatus which is shown 
diagrammatically by Fig. 6. 

Here T is an ordinary power frequency transformer, 
the voltage of which is rectified by the mechanical 





Fic. 5—-INSULATOR SPARK -OVER UNDER RAIN- 
WATER RESISTIVITY 2000 OHMS. PER cm? 


rectifier G and smoothing condenser Cg. From the 
continuous supply so obtained the four main con- 
densers C,_, and stabilising condensers Cs are charged 
in parallel over the isolating resistances W. The 
trigger gaps F,, are set so that their spark-over 
voltages V,-, increase slightly in the order V,<V,< 
V;<V,. When the voltage across the first gap F, 
rises to a sufficient value, breakdown of this gap will 
occur and will be immediately followed by the break- 
down of the whole series of gaps, the main con- 
densers being thereby connected suddenly in series. 
When this occurs, between the point O and ground 
there will appear an impulsive voltage, the magnitude 





For a given condenser at a given frequency, it is 


of which will be very nearly equal to the sum of the 
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individual condenser voltages at the instant of break- 
down—roughly, 4 V,, the rate of rise of which will be 
governed by the inductance of the connections and 
the rate of decline of voltage across the trigger gaps. 
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FiG. 6—-CONNECTIONS OF M.V. IMPULSE GENERATOR 


The function of the stabilising condensers is to make 
this rate of decline rapid and to maintain the con- 
ditions in the trigger gaps substantially independent 
of the impedance in the output circuit. 

It may be desirable to add that series discharge 





voltages of a periodic nature it is an easy matter to 
obtain such records by causing the beam to move over 
the plate several times in succession ; with transient 
voltages, however, this is not possible, and the com- 
plete transient must be recorded by a single move 
ment of the beam, the total time of traverse on the 
plate being perhaps of the order of 10—* seconds. 
This is a problem which has been solved only quite 
recently, the first oscillograms of this nature having 
been obtained by Professors Rogowski and Norinder. 


PURPOSES OF THE LABORATORY. 

It is scarcely necessary to say that the principal 
purpose for which this admirable laboratory was con- 
structed is the examination of insulation problems, 
which arise in connection with the transmission of 
current at very high voltages. It is designed to permit 
the investigation of dielectric phenomena with normal 
frequency voltages met with in normal service, with 
transient voltages which may occur under abnormal 
conditions, and the properties of a variety of insulat- 
ing materials, either as originally produced or after 
ageing has taken place. 





FiG. 7—-POWER FREQUENCY ARC IN 12FT. GAP 


takes place, owing to the magnitude of the resist- 
ances. Thus the circuit may be regarded as following 
the firm lines through the successive trigger gaps and 
condensers. 

The main structure of the impulse generator con- 
sists of a four post vertical frame divided into four 
storeys, corresponding to the four stages of the 
circuit. The condensers cannot be seen in the illus- 
tration, but they are built up as groups of four cylin- 
ders, extending horizontally across the generator at 
each stage between the flattened “ links ’’ which are 
seen in Fig. 10, p. 272. The trigger gaps mounted dia- 
gonally onthe main frames will be readily distinguished, 
whilst the resistances are the thin diagonal white 
objects. These are porcelain tubes, in which water, 
doctored to give the required resistance, is contained. 


DAMPED OSCILLATIONS AND MEASUREMENTS. 


Other important pieces of apparatus in the labo- 
ratory are a Tesla transformer, rated at 750,000 volts, 
at 100,000 cycles, which can just be seen to the right 
in Fig. 10, and a cathode ray oscillograph, also con- 
structed by the firm. 

The principle of this instrument is well known. A 
beam of high-velocity electrons, impinging on a photo- 
graphic plate, has impressed on it two motions along 
axes mutually perpendicular. Along one of these the 
beam is moved with a uniform velocity, the displace- 
ment from the initial point being accordingly pro- 
portional to time. Displacement along the other 


axis is made proportional to the instantaneous 
voltage of the transient studied, the resultant of the 
two motions being therefore a diagram in Cartesian 
co-ordinates, which is recorded on the plate. With 





A great proportion of modern high-voltage appa- 
ratus is oil immersed, and the performance of insulat- 
ing structures under oils is therefore very important. 
It can be studied in the laboratory in two large tanks. 
Again, the ever-increasing use of outdoor high-voltage 
plant calls for the careful examination of performance 
under variable climatic conditions. Hence a rain- 
making plant is installed in the laboratory, the “ rain ”’ 
itself being drawn from a tank in which it is doctored 
to modify its electrical resistivity. Two examples of 
the kind of tests which are carried out with the rain- 
making equipment are sllown by Figs. 4 and 5. The 
change in the nature of the spark-over with a change 
in the resistivity of the rain is clearly seen. In order to 
meet the not uncommon case of apparatus exposed to 
atmosphere polluted in various ways, a fume chamber 
is available. Besides these very practical issues, 
there are many in the region of scientific research 
which may be pursued here. Indeed, although this 
laboratory does not achieve the desideratum of Sir 
Ernest Rutherford, and provide voltages numbered 
in tens of millions which are required for the work 
upon which he is engaged, it does give the means of 
making investigations into many questions in high- 
tension electricity, of which it would be useful to 
know the answers, as well as the study of those essn- 
tial practical problems which occur daily in high- 
tension supply. 

This country is sometimes reproached for its alleged 
backwardness in research by comparison with others. 
This laboratory, constructed by the enterprise of the 
Metropolitan - Vickers Electrical Company, and 
equipped throughout with plant made by the firm, 
shows that such charges cannot always be justified. 








The Education of the Engineer 
and Overseas Trade. 
By C. H. DOBELL, A.M.I. Mecu. E. 


In these times, when our English method of market- 
ing goods overseas is being adversely criticised, 
and foreign trade is passing into the hands of con- 
tinental and American competitors, engineers, manu- 
facturers and engineering colleges should turn their 
attention to the necessity of training engineers with 
a broad view of the relation between education and 
the expansion of our overseas trade. 

At the present time our apprentices and pupils 
are turned out of the works and colleges with what 
can only be called an insular realisation of their 
duties as engineers and not with the great imperial 
idea of Empire trade expansion. We ought to take 
as our motto “‘What know they of England, who 
only England know?” and at the earliest possible 
moment introduce into our systems of pupilage 
and apprenticeship a period of overseas training. 











Fic. 8—-TRANSFORMER 


In reviewing the courses open to young men 
entering the engineering profession, let us consider 
into what period of their term of service this new 
addition can be best fitted. We have technical 
institutions which take pupils for three or four years, 
giving them an excellent training too. Is it too much to 
ask of parents to agree to that period being extended 
to five years and of those institutions to effect affilia- 
tion with works on the Continent or in the Colonies 
in much the same way as they do at home, where 
the fifth year could be served ? 

If the lad’s ambition is to gain the advantage 
of foreign travel, it is preferable for him to undergo 
a term of service abroad whilst a pupil than later 
as a paid engineer on a contract of some three to 
five years, since, in the latter case, it so often happens 
that, after the period of the contract has expired 
and there is no wish to renew it on one side or the 
other the young engineer finds on his return that there 
is greater difficulty in obtaining a suitable position 
at home than if he had remained in this country. 
This is not very encouraging to anyone whose mind 
is set on gaining such experience, but it does appear 
as if employers here are apt to act as though expe- 
rience was lost rather than gained in such a case. 

The prospective engineer, who is articled or appren- 
ticed to a firm of manufacturers for five years, might 
be given opportunities of going out on any overseas 
contracts which this firm had on hand during his 
term, or, if the particular firm has adopted the 
system, which has been advocated on several occasions 
by the writer, of sending trained mechanics to agents 
overseas for instruction and demonstration purposes, 
of accompanying such mechanics on their tours, 
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or, again, perhaps, of spending some period in the 
works of an oversea agent if the firm has such. The 
best way of all, of course, is for firms in England to 
arrange an interchange of pupils with continental 
or colonial firms. 

The education of the engineer should be undertaken 
with a view to the expansion of our trade. There is 
apathy on the part of many manufacturers regarding 
possible markets abroad ; very often they are not even 
conversant with such markets and, in some cases, 
most disinterested. In order to kill this feeling in 
the future the idea of training our young engineers 
with the Imperial spirit is being emphasised in this 
article. It is certain that any extra expense to the 
manufacturer would be amply repaid in the long run 
by the resultant increase of export trade. 

These remarks apply to whatever branch of engi- 
neering the lad is taking up—consulting work or 
contracting, manufacturing or central station operat- 
ing, shipbuilding, marine or automobile engineering, 
&c. He should make himself thoroughly acquainted 
with two foreign languages, of which French should 
be one, and either Spanish or German the other, 
which would carry him over most parts of the civilised 
globe to-day. 

There is certain to be a fair amount of opposition 
to the addition of this period of overseas training, 
and possibly suggestions that it should be made 
optional, but that will not meet the case. If we 
are to hold the great position in the world which 
our fathers and forefathers have gained for us, it 
must be an integral part of the training and should 
be a compulsory qualification for entrance to member- 
ship of the Institutions representing Civil, Mechanical 
and Electrical engineering. 

To increase trade we must stimulate interest in 
our great Empire by encouraging in every way a 
training that will take the pupils to other lands 
than the United Kingdom. There need be no increase 
in the present term of apprenticeship ; it only requires 
that firms at home should become interested in the 
movement and farseeing enough to make arrange- 
ments for their apprentices to get twelve months, 
at least, abroad. These young men will return full 
of the will to increase our sales in whatever country 
they have been serving, and with fresh ideas of how 
best to accomplish it. At the same time the country 
will have knowledgeable young fellows ready and 
willing to undertake positions of representation in 
other lands and will produce a breed of enthusiastic 
salesmen, all out for pushing British goods to the 
very ends of the earth. 

Everything possible must be done to increase 
our export trade and to regain our position in the 
commercial world. Therefore, it is hoped that this 
idea of overseas training may commend itself to 
employers and to the Institutions of Civil, Mechanical 
and Electrical Engineers, with every endeavour to 
bring it into force. British manufactures are the best 
in the world, and with careful nursing by the right 
men as representatives, buyers in other lands will 
soon come to recognise this same fact and we shall 
see a corresponding increase in our export trade 
and a falling off in the numbers of our unemployed. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM NOZZLE EFFICIENCIES. 


Srr,—In the Sixth Report of the Steam Nozzles Research 
Committee it is stated that the testing equipment em- 
ployed is ‘“‘capable of giving reliable and reasonably 
accurate measurements of the efficiency of any usual form 
of steam nozzle over a range of steam speeds from 300ft. 
to 2000ft. per second.” This is a very definite claim. It 
is definite as regards the quantity measured—the efficiency 
of the nozzle—and it is definite as to the nature of the 
measurement—absolute and not comparative. There are 
those who believe that the Committee’s figures are com- 
parative only. That view is not supported by anything 
which can be discovered in the reports. Every word, 
symbol, table, and diagram points to the fact that, in the 
Committee's opinion, its results have an absolute value. 
When it speaks of a nozzle having an efficiency of 96 per 
cent. it does not mean that its efficiency is 96 per cent. 
relatively to some standard, not necessarily perfect, nozzle. 
It means that 96 per cent. of the energy in the steam as it 
approaches the nozzle remains in the steam as it leaves 
the nozzle exit. 

The Committee has, it seems to me, avoided discussing 
the nature of its results with a completeness which it is 
difficult to justify. That they are not absolute, a little 
reflection will show. Whether they have even a com- 
parative value, as some turbine manufacturers appear to 
believe, remains to be proved. 

It is not perhaps fully realised that the nozzle tester 
employed by the Committee does not and cannot measure 
the efficiency of a nozzle. It measures its velocity coeffi- 
cient. Every curve and table in the sixth report is a curve 
or table of velocity coefficients. The corresponding effi- 
ciencies are not mentioned. The reader is left to infer 
them for himself. He is given no guidance in the matter 
by the Committee, except for a qualified statement that 
the efficiency is the square of the velocity coefficient. A 
single line in the report indicates that the Committee is 
clearly aware of the fallacy involved in this method of 





deducing the efficiency from the velocity coefficient. 
But if it admits the fallacy, why does it claim to be able 
to measure the absolute efficiency of steam nozzles ? 
Why does it ask us to accept its results as reliable and 
reasonably accurate without proving that the fallacy is 
not of sufficient moment to influence them? If a fallacy | 
exists in the method employed for determining the absolute | 
efficiencies of the nozzles, is it reasonable or safe to assume | 
that it will have no effect on the figures as measures of | 
the comparative efficiencies ? 

I will endeavour to demonstrate the fallacy of the | 
Committee’s method of deducing efficiency by means of a 
simple example. Let us suppose that a pipe running full 
bore at all times is discharging water at a rate which is 
zero at zero time, and which rises uniformly up to Q cubic | 
feet per second at atime T. The average rate of discharge | 
will be $4 Q cubic feet per second, and therefore the total | 
discharge in the time T will be } QT. If the water were 
flowing with a uniform velocity V, then in the time T the 
quantity discharged would be VAT, where A is the | 
sectional area of the pipe. The average velocity of the | 
actual variable discharge is therefore } Q/A. The unwary 
calculator might argue that the total kinetic energy in the 
water discharged during the interval T was $m V?/g, 
where m is the weight of the total discharge and V is the | 
average velocity. Arguing thus, he would get as his 
result for the kinetic energy 

62-5 1. Q*T. 

29 °°8° A? 
This result is wrong. He would get a different answer if 
he calculated the quantity discharged each tenth of a 
second, multiplied it by the square of the corresponding 
instantaneous velocity, and added up all the products so 
formed. The correct value of the kinetic energy is 

62-5 1 QT. 

29 4° A? 
It is twice as great as the value previously found. The 
inference is that the average velocity of discharge is not 
the correct average velocity to employ when we desire to 
calculate the kinetic energy in the discharged water. If 
V is the correct average velocity to use for the discharge, 
then 1-414 V is the correct average to use for the kinetic 
energy. 

A similar argument is applicable if the discharge of the 
water from the pipe is at a constant rate. The velocity is 
not uniform across the section of the pipe. It is greatest 
towards the centre, and least towards the walls. Experi- 
ments on the distribution of velocity across the section of | 
&@ pipe through which water is flowing full bore suggest 
that the velocity gradient is approximately in the form of 
an ellipse, and that the maximum velocity at the centre is 
about twice the velocity adjacent to the walls. The 
average velocity of the flow as deduced from the area of 
the pipe and the volume of water discharged in a given 
time cannot any more than in the previous example be 
the correct average velocity to employ for the purpose of 
calculating the kinetic energy of the discharge. It would 
seem that the kinetic energy may be as much as 20 per 
cent. more than the value calcilated from the average 
discharge velocity. 

These remarks apply to the flow of an incompressible 
fluid. Dealing with steam we have to take account of its 
compressibility and the relation between its density and 
velocity. In the slower moving boundary layers the 
density will be greater than in the quickly moving layers 
near the centre of the pipe. This factor adds an addi- 
tional complication to the problem, and may in certain 
cases result in the discrepancy between the actual and the 
calculated values of the kinetic energy being wiped out or 
even reversed in its direction. We know the direction in 
which the discrepancy lies in the case of water—it makes 
the apparent kinetic energy of the jet, and therefore its 
efficiency less than the actual—and it is not impossible 
to obtain some idea of the magnitude of the discrepancy. 
We do not know either the direction or magnitude of the 
discrepancy in the case of steam. 

There is no reason whatever for believing that with 
steam the discrepancy will always be zero. Yet that, in 
effect, is what the Committee assumes when it determines 
the average velocity of the steam by measuring the dis- 
charge and takes the square of that velocity as a measure 
of the kinetic energy of the jet. It ignores the fact that the 
average discharge velocity is not the correct average 
velocity to employ for calculating the kinetic energy. 
In other words, the Committee’s method is based on the 
assumption that the velocity of the steam is uniform 
across the section of the jet ; that is to say, that there is 
no reduction of velocity by drag at the walls, or that if 
there is, the drag is equally distributed throughout the 
cross section. 

Several of the Committee’s results seem to be a direct 
reflection of this fundamental feature in its method of 
arriving at them rather than an indication of something 
inherent in the nozzles. It may be held to provide a good 
explanation, for instance, of why in some cases the Com- 
mittee had to record efficiencies of over 100 per cent., of 
why two geometrically similar elementary nozzles, }in. 
and 1 jin. in diameter, showed no appreciable difference of 
efficiency, and possibly of why, contrary to previous 
beliefs, considerable improvement in efficiency was noted 
in many cases when the steam speeds were reduced. I 
observe that at Manchester Mr. Baumann, discussing the 
results, suggested that the improved efficiency at low steam 
speeds might be due more to the method of testing than 
to anything actually existing in the nozzles themselves. 
He did not, however, elaborate any reason, as I have 
attempted to do, to account for the possible spuriousness of 
the improvement. 








I submit that until the Committee has satisfactorily 


proved that the source of discrepancy which I have 
indicated is non-existent in steam nozzles, the absolute 
value of its efficiency measurements must remain suspect, 


and that their comparative value may equally well be 
doubted. 
London, March 3rd. A.S. ELD 


THE CHANNEL TUNNEL. 

Sr,—It has been suggested by Mr. R. M. Hutchinson 
Low—who, as the eldest son of the originator of the 
Channel Tunnel Project, has been in touch with all develop. 
ments of the project and all proposals relating to it for 
the past fifty years—that the main purposes of the under 
taking might be secured at an acceptable cost by restricting 
it in the first instance to such works as are essential, 
deferring the full exploitation of the “* link.” 

To begin with the logical minimum, a tunnel without 
tunnel approaches are reached by lifts. Mr. Hutchinson 
Low realises that this solution would not be favoured 
by engineers, or by the railway interests ; but if, at some 
sacrifice of train sheds, the land tunnels could be reduced 
in length, and if, assuming such specialising to be necessary, 
the provision of special locomotives and rolling stock, 
or the alternative of special railways, were limited to 
providing for transport to a few British and continental 
distributing centres, the total cost might be considerably 
reduced without materially affecting the volume of traffic. 

It would be interesting to read one of your leading 
articles on this subject, in which consideration were 
given to the extent and limitations of war experience 
with British rolling stock on French railways, the signifi 
cance of experience in respect of the present train ferry, 
and whether the adoption of steep approach gradients 
would be likely to reduce capital expenditure to the extent 
justifying the short delay and the cost of negotiating the 
gradients. 


January 28th. REGINALD Ryves 








SIXTY YEARS AGO. 


It would doubtlessly have greatly surprised readers of 
Tae ENGINeeEr sixty years ago if, after they had studied 
our issue of March 11th, 1870, they had been told that the 
establishment of a regular train ferry service between Great 
Britain and the Continent was not to be a development 
of the immediate future, but was to await a time when 
this country was engaged with all its resources in a life 
and death struggle in France. Schemes there had been in 
plenty for bridging, tunnelling, or embanking the Channel. 
but gradually opinion seemed to be settling round the 
train ferry as the best, cheapest, and most practical 
means of facilitating communication between us and our 
continental neighbours. A bridge or a tunnel might, it 
was admitted by engineers, be built or driven, but the 
undertaking would be costly and would occupy so long a 
time in its execution that, so many sen argued, the 
existing generation would not live to benefit by it. The 
train ferry, on the other hand, was deemed an economical 
and commercially sound method of solving the problem. 
and several well-known engineers were quite prepared to 
back it on the technical side. In the issue we have named 
we published some drawings of a cross-Channel train 
ferry steamer designed by Messrs. Fowler, Abernethy, 
and Wilson. The drawings show a paddle steamer, 
450ft. in length, 57ft. wide on the deck, and having a 
draught of 12ft. The vessel was to be driven by two 
engines—a separate one for each paddle wheel—having a 
combined nominal horse-power of 1500. The passage was 
to be accomplished in about one hour, with, it was stated. 
scarcely any rolling, whatever might be the state of the sea. 
The main deck of the vessel was to be provided with a 
single pair of rails, along its whole length, for the accom- 
modation of a train of passenger coaches. Below, on 
top of the double bottom, a second pair of rails was to be 
laid for a train of goods vehicles. The wagons were to be 
run down to or up from the lower track by means of 
inclined ways within the hull at each end, the operative 
power being obtained from hydraulic capstans to be 
supplied by Sir W. Armstrong and Co. On each side of 
the rails on the main deck cabins, dining saloons and 
Customs offices were to be provided, while overhead there 
was to be an extensive promenade deck. The vessel was 
to have four funnels, two on each side, to be double prowed, 
and to have buffers at both ends. The plans also embraced 
the construction on each side of the Channel of a boat dock 
arched over like a railway station, and provided with a 
hydraulically operated gangway, whereby the coaches 
could be run on to the vessel’s deck at any state of the 
tide. It was estimated that the vessel and the dock works 
could be brought into service within two to three years of 
the start of work on the scheme, and that the total cost 
would be about two million pounds sterling. The modera- 
tion and common sense of the plan ensured, in our view, @ 
good chance of the scheme being carried out. It was not, 
however, until the middle of the Great War that a train 
ferry service was established between Southampton or 
Richborough and France. At the end of the war the train 
ferries were sold by the Government. They are now in use 
on the Great Eastern Train Ferry Company's services 
between Harwich and Zeebrugge. 








Tue Legislative Council of Trinidad has unanimously 
recommended that a deep-water harbour with quay walls 
and docks be constructed at Port of Spain. A loan will be 
raised for the work, which is estimated to cost £200,000. 
The harbour, an open roadstead, is safe and sheltered, but 
so shallow that large ships have to lie at anchor half a 
mile from the jetties. An increasing volume of trade 
is being carried on with Venezuela by way of the river 
Orinoco and Ciudad Bolivar, and also with European 
ports, the island’s total exports and imports now averag- 
ing £9,600,000 per annum— imports, £4,400,000 ; exports, 
£5,200,000. 











POO al tet cere ser ie 























Marcu 7, 1930 


THE ENGINEER 


271 








Railway and Road Matters. 


THE two competitions organised by the Great Western 
Railway between the passenger division and goods division 
into which the system is divided, having as their object 
the speedier working of trains, have been won by the 
Newport and Bristol divisions respectively. The idea 
behind these competitions is the promotion of team 
spirit—which is so potential a force in sport—in every- 
day work, and the company is satisfied that these com- 
petitions have had a beneficial effect upon the time- 
keeping of its trains. 

Tue Canadian Pacific Railway proposes to ask Parlia- 
ment to authorise the construction of five branch lines in 
the Province of Alberta, Saskatchewan and Quebec, 
having approximately an aggregate length of 160 miles. 
The projected lines are as follows :—From a point near 
Tempest, Alta. south-west for approximately 10 miles ; from 
Dunelm, Sask., south-west, for 50 miles; from Duval, 
Sask., east, for 30 miles; from a point east of Glenrose, 
Sask., in an easterly direction, to Shellbrook; and a 
short line from Vaudreuil County, Quebec. 


THE proprietors of the railways, tramways, and omni- 
buses that are concerned in the “* Underground ” group 
had for the first time one common annual meeting on 
February 27th. The chairman, Lord Ashfield, mentioned 
several facts of interest. The London General Omnibus 
Company contributed last year £815,000, or 74 per cent. 
of the gross revenue, to the State in the way of tax on 
petrol and licences. Of the 1500 fatal accidents on the 
streets of London, only 117 were caused by omnibuses, 
and in all but two of the latter cases the drivers were exone- 
rated from all blame. The compensation for claims had 
fallen to the lowest level so far attained. 


It was announced by Sir Josiah Stamp at the annual 
meeting of the London, Midland and Scottish Company 
on February 28th, that the members of the Advisory Com- 
mittee on Research, who will meet from time to time under 
the chairmanship of Sir Harold Hartley, will be Sir Harold 
Carpenter, F.R.S., Professor of Metallurgy in the Royal 
School of Mines; Sir Herbert Jakeson, K.B.E., F.R.S., 
Emeritus Professor of Chemistry and Director of the 
British Scientific Instrument Research Association ; Mr. 
W. Rintoul, joint research manager of Imperial Chemical 
Industries, Ltd.; Dr. Frank Smith, F.R.S., secretary of 
the Royal Society and secretary to the Department of 
Industrial and Scientific Research ; together with certain 
of the railway company’s own technical officers. 


Tue London, Midland and Scottish report for 1929 
shows that the receipts from railway working proper 
were £73,195,264, as compared with £73,870,072 in 1928, 
and the expenditure was £58,163,063, as against 
£58,941,538. The receipts and expenditure respectively 
from the other businesses in 1929 brought the above 
figures to £81,661,048 and £66,878,366, and those for 
1928 to £82,258,063 and £67,558,562, so that the net 
receipts in 1929 were £14,782,682 as compared with 
£14,699,501. The number of passengers carried was 
315,747,658, as against 318,513,741: and the weight of 
the freight traffic was 149,332,591 tons, as compared with 
143,504,579 tons. Of that increase of 6,000,000, nearly 
5,000,000 came from coal traffic. It is satisfactory to 
notice that the figures for general merchandise—-31,974,036 
tons—were practically the same as a year ago; in fact, 
they were 130,000 tons better 

It was forty years on Tuesday, March 4th, since the 
collision at Carlisle, which often has been alleged to have 
been caused by the vacuum brake having been frozen. 
The train concerned was the 8 p.m. from Euston, which 
failed to stop in Carlisle Station and ran into a light engine, 
four passengers being killed. What happened was that 
the train had an assisting engine in front for Shap bank, 
which was detached at Shap Summit. When the connec- 
tion between the two engines was severed, the driver of 
the train engine closed the small ejector, which was at that 
time used for overcoming leakages in the vacuum con- 
nections. The driver, however, failed to open the small 
ejector, and so the vacuum leaked slowly and was gradually 
destroyed, but not sufficiently to retard the wheels in 
face of the heavily falling gradient into Carlisle, coupled 
with a greasy rail. When, at the appointed point, the 
driver opened his brake valve there was no vacuum to 
destroy. Instead, though, of applying his steam brake 
and whistling for the guard’s hand brakes, he took the 
pin out of the slide and converted the brake from auto- 
matic to ‘simple’? vacuum. That released the wheels 
entirely, and disaster followed. The whole of the facts 
were subsequently discussed in two articles, entitled ** The 
Thermo-Dynamics of the Vacuum Brake,’’ by Messrs. 
Leonard Archbutt and R. M. Deeley, which appeared in 
THe ENGINEER of June 27th and July Illth, 1890, and 
which showed how fallacious was the idea that the vacuum 
brake froze on that occasion. 

In addressing the proprietors at the annual meeting of 
the Southern Railway on February 27th, Brigadier-General 
Baring, on the subject of the electrification of the line 
between London and Brighton and Worthing, said that 
one of the most important points the company had to 
settle was whether the new trains should be worked by 
electric locomotives or on the multiple unit system. It 
finally came to the conclusion that the latter had so many 
advantages, especially in connection with such a service 
as it was proposed to run between London and Brighton, 
that it was decided to adopt it. In other words, the 
further electrification was being treated more as an exten- 
sion of the suburban work than as a main line electrification. 
It was proposed to run non-stop trains every hour during 
the day between London and Brighton ; another service 
every hour between London and Worthing, calling at three, 
perhaps four, intermediate stations, and also a service of 
semi-fast trains from London to Brighton and Worthing. 
It is proposed that south of Coulsdon electricity shall be 
obtained from the “ grid,” i.e., the Government supply, 
and it will be supplied through sub-stations at Croydon, 
Three Bridges, and Southwick. These sub-stations will 
be connected directly with the Central Electricity Board’s 
132,000-volt main transmission line, and supply will be 
given at each point as three-phase energy at @ pressure of 
33,000 volts between phases and a frequency of 50 cycles 
per second, 





Notes and Memoranda. 


Up to @ year or two ago a 6in. pipe was about the largest 
size which could be satisfactorily butt welded by the 
resistance process. Now it is common practice to weld 
8in. or 10in. or even 12in. pipe by this method. In the 
opinion of a committee of the American Welding Society, 
there seems to be no reason why a 28in. or 30in. steel pipe, 
as used in long trunk lines for gas, could not be welded, if 
the customer would be willing to buy the machine and the 
necessary power to operate it. 


A NEw type of arc welded steel floor has been developed 
which materially reduces the weight of the structure. It 
utilises steel plates and structural steel beams. According 
to the American Institute of Steel Construction, it is 
better than any floor that has before been used, and is 
capable of withstanding any service to which the floor may 
be subjected. It is described as being a solid steel deck, 
which acts as a girder to prevent any torsional distortion 
of the building when subjected to wind or earthquake 
action. 

THe advantages of electrical heating for furnace plant 
were stressed by Mr. W. Richardson, of the Newcastle 
Electric Supply Company, Ltd., in a recent lecture to 
members of the North-East Coast Institute of Metals at 
Armstrong College, Newcastle. These advantages, he 
said, included automatic temperature control, uniform 
heating, saving of labour, and reduced maintenance. 
When these facts became generally appreciated, he said, 
he felt convinced that there would be a large development 
in the employment of electrical energy for furnace plants. 


Suips’ passengers may soon be able to “ listen ”’ to ice- 
bergs in the North Atlantic if tests which are now being 
carried out by scientists prove successful. Following 
experiments, it has been proved that icebergs melting 
in the sea water make a peculiar noise, and a special 
microphone device to “ tune-in ” the bergs is to be tested 
by the United States line. By means of a physician's 
stethoscope, attached by a length of rubber hose to a funnel 
immersed in the sea, the melting noise can be heard at a 
distance of 6 miles. Ships thus forewarned will be able 
to alter course when approaching floating ice. Other 
experiments made recently have been with an infra-red 
ray apparatus, which will reveal the outline of icebergs 
through dense fog. 

HERE are the comments of the Board of Trade Engineer- 
Surveyor-in-Chief on the explosion of a copper boiling 
pan, which was at least 52 years old: “‘ The steam pipe 
supplying the pan was fitted with an efficient relief valve, 
and it is evident that the explosion was due to fatigue 
of the copper through local stresses repeatedly set up by 
the normal working pressure during the very long period 
the pan had been in service. No trouble had been experi- 
enced with the pan, which had not been thoroughly 
examined prior to the explosion and its failure, in spite 
of the efficient safeguards against overpressure provided, 
emphasises the need for the periodical examination and 
testing of all steam plant, however simply constructed,” 


In the February issue of the General Electric Review there 
is an interesting article on sub-station ventilation by Mr. 
E. Sohbberg, who describes a method of ventilation 
employing means for separating the heated air discharged 
from the machines and keeping it confined until it can be 
conducted outdoors or cooled down to its original tem- 
perature. The principal advantages claimed for the 
system are :—(1) Practically outdoor temperatures may be 
maintained in the machine room in warm weather; (2) 
By means of adjustable dampers, louvres, and openings 
in the machine housings and ducts, air circulation can be 
so manipulated that the machine losses can be used for 
heating during cold weather or for partial heating, when 
this is desirable ; (3) where air washers, filters, or blowers 
are used, they may be designed for lower capacities and 
lower pressures than those which would have to be em- 
ployed for other types of ventilation, giving the same 
machine temperatures; (4) the machine will operate at 
lower temperatures, because the ambient air temperatures 
are lower than with other types of ventilation ; (5) lower 
first cost of installation ; (6) lower operating costs, because 
less air is handled at lower pressures ; (7) easy adaptation 
to noise-proof construction. 

THE vertical boiler of a crane in a works at Workington 
collapsed most completely through excessive steam pres- 
sure and two men were badly injured. The cause of the 
mishap was, obviously, the jamming of the safety valve 
spindle by rusting. In his comments on the matter the 
Engineer Surveyor-in-Chief, Board of Trade, says: 
“The essential limitation to the pressure of boilers can 
only be ensured by fitting suitable safety valves that can 
be relied upon to discharge, independently of any other 
means, all the steam, at the maximum working pressure, 
the boiler is capable of producing, when fired under the 
conditions most favourable for generating steam. For 
this purpose spring-loaded safety valves are generally 
employed, and when they are used not only should the 
valves and springs be correctly proportioned to permit 
of sufficient discharge, but it is of equal importance to 
ensure that the valves are reliable. With this in view 
the working parts should be of incorrodible metal with 
sufficient clearances, they should be protected against 
the effects of weather and dirt, and should be effectively 
cased in to prevent intentional or accidental interference 
with their operation. An attachment for raising the valve 
should always be provided so that its freedom to move 
may be readily tested. Judged by the reasonable standard 
outlined the safety valve in this case was manifestly 
unreliable, and of this the staff were apparently made 
aware on several occasions prior to the explosion. The 
defective condition of the safety valve must be considered 
as the primary and direct cause of the explosion, but it 
would perhaps have been avoided had not the boiler 
been recklessly worked without a pressure gauge attached. 
Those responsible may consider themselves to some extent 
unfortunate that lacking a pressure gauge they took the 
risk of raising steam on a boiler on which the safety valve 
happened to be completely jammed, but when every 
allowance is made it is difficult to find excuse for the risk 
taken, and also for the neglect in not ascertaining that the 
safety valve of the boiler, which had been out of use for 
some time, was in working order.” 





Miscellanea. 


THe forge of the Carron Company, at Carron, Scotland, 
is to be extended by the addition of another bay. 


AccoRDING to the Fremdenblatt, of Hamburg, negotia 
tions are going on between the North German Lloyd and 
the Hamburg port authorities with a view to having 
repairs, overhauls, &c., requiring dry docking of the big 
North German liners done on the Elbe instead of at South 
ampton. 


A sHORT memorandum regarding the development of 
the tractor industry in the Irish Free State has been 
a by the Department of Overseas Trade. United 

ingdom firms desirous of receiving a copy of it should 
communicate with the Department of Overseas Trade, 35, 
Old Queen-street, London, 8.W.1, quoting Reference 
No. A.X. 9171. 


Tae Soviet Government has concluded a contract 
with a Frankfort firm whereby the latter, which has 
close business relations with the more important inter 
national platinum markets, binds itself to take over a 
definite quantity of Russian platinum in course of the 
year and to sell it in Europe and America. The Soviet 
State Bank has shipped nearly I5cwt. of platinum to 
Hamburg vid Riga. 

Ir is reported that the Newcastle Tramways Committee 
will shortly consider the transformation of parts of the 
present tram track for use of trackless trolleys. There is 
&@ growing feeling in favour of the substitution of trolley 
omnibuses for tramcars, not only along the uneconomic 
routes, but also wherever the existing track falls into dis- 
repair. The cost of one of these trolleys is approximately 
the same as that of a double-decker omnibus, and the 
running cost is much less. 


AT a meeting of the Institution of Electrical Engineers 
held on Thursday, February 27th, the Hon. Sir Charles 
A. Parsons presented the Institution with an oil painting 
of Sir Joseph Wilson Swan, executed by Mr. W. Paget 
In referring to the important work of Swan, Sir Charles 
emphasised the fact that he was the inventor of the incan 
descent electric lamp and that the claim of Edison could 
not be justified. He had many interests besides his lamp, 
including photographic plates. 

Dvurine the past year the British Malayan trade in 
electrical apparatus was active, imports continuing the 
upward tendency of recent years, and increasing 22 per 
cent. over 1928. British manufacturers secured most of 
the trade on account of the extensive hydro-electric 
development in the State of Perak. Electrical business, 
however, is expected to decline during the current year 
Automatic telephones were installed in Singapore, and 
funds were appropriated for the erection of a trunk system 
connecting Singapore and Penang. Work is to commence 
next autumn. Wireless development in British Malaya 
was meagre during the past year 

SrEaAKING at the British Association of Chemiste’ 
dinner in London, Sir Arnold Wilson announced that the 
institution of a central Chemical House in London was 
contemplated. He was chairman of a committee repre- 
senting twelve societies connected with mining, metallurgy, 
fuel and rubber, and they wanted to obtain funds to build 
a central building in which they could all be housed under 
one roof. The twelve institutions between them—and 
they included the National Federation of Iron and Steel 
Manufacturers and the Mining Association of Great Britain 
—had a combined membership of over twenty thousand. 
Already £100,000 had been promised. 


A meEssaGE from La Guiara, Venezuela, states that work 
is expected to be begun shortly on the extension and im- 
provement of that port, which is owned and operated by a 
British corporation. As a result of the proposed altera- 
tions, important economies in working expenses are 
expected. In addition to dredging operations, which are 
continually being carried out, 400 m. of new wharves will 
be constructed, and the present number of warehouses 
nine—will be increased. Other buildings for the storage 
of cargo needing protection from the weather will be 
extended from 8333 to nearly 10,000 square metres of 
floor space. The railway lines will be relaid. The cost of 
the various improvements is estimated at about £200,000. 


Owners of radio receiving sets, who will be affected 
by the Burnley Corporation Electricity Department's 
change-over from direct current to alternating current 
distribution, resent the Corporation's policy of disclaiming 
responsibility. The mayor is reported to have stated that 
the Corporation was not consulted when the sets were 
installed, and it is therefore very unreasonable to attempt 
to make it responsible. The electrical engineer is said 
to maintain that there is no precedent for the compulsory 
replacement of radio apparatus by electricity supply 
authorities. There are some 8000 licence holders in the 
district, and he estimates that 4000 would be equipped 
with battery eliminators. The cost to the Electricity 
Department, if the Corporation were to compensate 
every wireless set user, would be between £12,000 and 
£15,000, which would be equivalent to a 6d. rate. 


Tue Dominion Water Power and Reclamation Service of 
the Department of the Interior of Canada, Ottawa, has 
issued its annual review (Bulletin No. 1361) of the water- 
power resources of Canada, developed and undeveloped, 
as at January 15th, 1930, according to the most recent 
information available. The total water-power resources 
of the Dominion are now estimated to be 20,347,400 
horse-power under conditions of ordinary minimum flow, 
or 33,617,200 horse-power ordinarily available six months 
of the year. The total hydraulic development at the 
present ‘time is represented by a turbine installation of 
5,727,162 horse-power, being an increase of about 378,000 
horse-power during the past year. The bulletin contains 
estimates of the develo and undeveloped power in 
each province, and describes the use of power in the central 
station and pulp and paper industries, analyses the past 
and future growth in the utilisation of water power, capital 
invested in water power development and the coal equi- 
valent of developed water power. Copies may be obtained 
free of charge on application to the Director of the 
Dominion Water Power and Reclamation Service, Ottawa, 


Canada, 
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The South American Market. 


No country so revels in self-castigation as ours. 
Your Briton is never so filled with gloomy happi- 
ness as when he is extolling the faults of his own 
country and exhibiting, by contrast, the merits 
On this subject even the least literate 


| wax voluble, and the well-educated call up the 
| resources of our vigorous language to tell us in well- 


ordered phrases just what we ought to think of 
ourselves. Where the peoples of other nations 
sing cheerfully their own praises, we pull long faces 
and chant the dirge of departing trade, skill, 
wisdom and enterprise. It was not ever thus. 
There was a time when we thoroughly believed in 
ourselves ; when we were convinced that whatever 
we did was right and whatever other peoples did 
was wrong. We were disliked, but just as we 
That 


was a national asset ; what we believed we could 


| do, we did do, even though we had to tread upon 


the toes of other people in the doing. It is quite 


|ineredible that we have lost the characteristics 


that once we had ; they are still there, but they are 
submerged under an absurd and unworthy in- 
feriority complex. We are the same people that 
we ever were ; we are capable of the same deter- 
mination, the same energy, the same courage and 
skill and enterprise that our fathers and forefathers 
knew. No more than greater confidence in our 
own abilities is required to restore those qualities 
to us. A revival of a little of our Elizabethan 
arrogance would do us no harm. 

In August of last year a British Economic 
Mission under the chairmanship of Lord D’Abernon 
visited Argentina, Brazil and Uruguay. It spent 
about a month in those countries and has just issued 
an excellently written report, which follows the 
present national habit of self-depreciation. It may 
be necessary that we should know our defects, but 
it is questionable whether the publication of severe 
self-criticism is beneficial to the country as a whole. 
Some less public means of bringing the facts before 
the people concerned might be desirable. We must 
not forget that whenever we criticise ourselves the 
foreign competitor is listening at the keyhole, and 


for his own purpose distorts and exaggerates what 
he overhears. It suits him to cultivate the belief 
that Great Britain is “down and out,” and he 
takes advantage of our admissions to foster that 
error. We require all the advice that we can get 
from expert observers, but we suggest that in 
future it might be better to give the advice in 
public and reserve the criticism of ourselves for 
private and selected distribution. It is from that 
aspect that we glance at the report. There is, we 
learn, a friendly feeling towards Great Britain in 
the South American republics. We have spent 
there in the past one thousand millions sterling on 
the construction of railways, ports, waterworks 
and development enterprises of various kinds. Our 
methods have commanded the approbation of 
South American opinion. The quality of our goods 
and the reputation of our merchants have won 
respect, and “ it is no exaggeration to say that, on 
equal terms, large classes in South America are 








more than willing to deal with Great Britain.” 
The Argentine Industrial Union has declared that 
Argentina wants to buy from us everything that 
|it cannot produce itself, and the President of the 
Republic has entered into an agreement with Great 
Britain under which each country undertakes to 
buy up to £8,700,000 in value of the products of 
the other. These are sound evidences that the 
opportunities for trade in South America have not 
| been lost for ever, and we note with gratification 
the conviction of the Commission that ‘ under 
certain conditions, not only is recovery possible, 
but we can improve all past record.’”’ We do not 
| know in what light the report will be regarded by 
the present Government, but there is much in it 
which will be welcomed by tariff reformers and 
| which indicates a policy that must be included 
amongst the “ certain conditions ’’ mentioned in 
the passage just quoted. It may be sufficiently 
hinted at by a single quotation: “‘ The aim of 
reciprocity would be to facilitate and increase the 
freer movement of commodities by the reciprocal 
removal of barriers, by the concession of advantage 
for advantage, by the merging of self-interest in 
mutual interest.” We may leave that delicate 
point there and turn to more immediately useful 
advice. Once more we find the old charge against 
the British manufacturer that he will not supply 
the purchaser with what he wants. Our impression 
is that Great Britain is not very different from other 
great manufacturing countries in that respect. If 
all commercial advisers were themselves manufac- 
turers they would appreciate the difficulty of 
modifying designs to suit one section of the market. 
But the same argument does not apply to new com- 
modities, and it would be worth the while of our 
manufacturers to pursue the hint given on this 
matter in the report. It appears that “ the 
average Argentine household thinks more now in 
terms of motor cars, gramophones and radio sets 
than of Irish linen, Sheffield cutlery and English 
china and glass. The expenditure on new luxuries 





has diverted money which would otherwise 
have gone to the staple trades.’ Clearly 
Argentina is not very different from Europe 


and is thinking rather of how to enjoy herself 
than of more serious affairs. We cannot expect 
engineering firms to change over from the produc- 
tion of cranes, turbines and locomotives to the 
manufacture of gramophones and radio sets, but 
at least we have the satisfaction of knowing that 
these things cannot be made without the help of 
the machinery they construct. There are few, if 
any, industries which do not sooner or later come to 
the mechanical engineer for help, and if the Argen- 
tine is anxious to spend its money upon trifles 
instead of upon railways we should be foolish not 
to turn its taste as much as possible to our own 
advantage. We referred recently to the sometimes 
unnecessarily high quality of British goods for cer- 
tain purposes, and we are interested to see a strong 
confirmation of our views put forward by Lord 
D’Abernon’s Commission. Even in the older 
branches of commerce in which the quality of our 
goods enables us to maintain a prominent place, 
there is a demand for products of a lower quality as 
well. ‘‘In the markets which we investigated,” 
says the report, “* the criticism is frequently made 
that British goods last too long. It was said that 
in an age of rapid change and invention British 
machines outlive their usefulness. We aim, in 
short, too much at intrinsic merit and not enough 
at show or novelty.” This is a hard saying to 
British engineers, but manifestly it is vain to make 
what the market does not want. “If we are to 
maintain our place, it is indispensable to take 


national characteristics into account, and to keep 
ourselves well to the front, not only in point of 








There is 


efficiency, but also in point of show.” 
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much more advice in the report which our manu- 
facturers will do well to study, but we have space 
to refer only to one other subject—an old one, but 
an ever-present one. It is the representation of 
British firms in South America. Our own Com- 
missioner who went thither some years ago made 
comments of the same kind; he urged then that 
the greatest care should be exercised in the appoint- 
ment of agents, and laid stress upon the necessity 
of knowing either Spanish or Portuguese. The 
present Commission makes the same recom- 
mendation, and adds that if principals are in any 
doubt they should visit the countries themselves 
and make the appointments after careful local 
inquiries. 

The recent succession of reports upon industry 
and trade, amongst which that of the Balfour Com- 
mittee must be given the place of honour, have 
provided the British engineer, amongst others, 
with a plethora of good advice. If he is invited to 
digest many more he will suffer from a surfeit. 
What he wants now is less advice but more 
encouragement, and, if not more assistance, at 
least, less interference with him in his work. Lord 
D’Abernon’s Commission admits that for the prose- 
cution of trade developments in South America 
more capital is needed. He does not say, he cannot 
say, where that capital is to be found. We may, 
for our part, suggest that it will never be available 
as long as our country is so heavily taxed that it is 
quite unable to build up reserves. We have had 
for some years past a powerful parliamentary 
opposition and now a Government which is not in 
sympathy with Capital and is opposed to private 
enterprise. As long as such views prevail it will 
remain impossible for this country to carry out 
such great schemes for foreign development as it 
handled successfully in the past. The advice that 
is given cannot, for lack of means, be taken, and 
we are forced by circumstances to stand aside 
whilst another and richer nation does what we 
might do, or whilst nations build up their own 
industries at our expense, but without giving us 
the satisfaction which we used to enjoy of securing 
adequate participation in them. 


The Security for Deferred Payments. 


THE correspondence which we have published 
on the subject of deferred payments proves how 
general is the interest in any scheme which may 
assist the revival of trade. But it shows, perhaps, 
even more clearly, how difficult it is for contro- 
versialists to keep to the point at issue, a defect 
of human nature which accounts very largely for 
the marked differences of opinion on economic 
matters which Sir Alfred Herbert appears to regard 
as inevitable. The system of deferred payments, 
as commonly understood, consists in the manufac- 
turer supplying goods either on very long credit, 
or more generally against an undertaking on the 
part of the customer to liquidate the cost by 
periodical payments spread over a term of years. 
Since, by hypothesis, the customer cannot pay 
cash at the time of purchase, and since, obviously, 
the manufacturer must have ready money to pay 
for the materials and labour involved, no trade 
can take place unless the deal can be financed. 
The fundamental difficulty in this connection lies 
with the credit of the would-be customer. The 
chance that he may be in a position to meet his 
engagements when the time comes varies from a 
moral certainty to zero. What the probability 
may be in any particular case is extremely difficult 
to decide. Previous experience of him may cause 
the manufacturer to believe that his conduct is 
honourable and his business sound. But knowledge 
of this kind is exceptional. The cases which have 
more often to be considered relate to the require- 
ments of some unknown person or firm, engaged 
in the always risky work of developing some new 
industry in some distant land. Such men require 
credit. Continental manufacturers give it to them, 
and obtain the consequent business much more 
readily than do British manufacturers. 

It may be that the control of so many continental 
firms by powerful banks facilitates the financing of 
contracts, and it is certain that on the whole 
neither the banks nor the manufacturers lose money 
by their enterprise. Risks are undoubtedly mini- 
mised by the efficient representation of foreign 
firms in all important centres abroad. The home 
manufacturers are not only kept in touch with all 
possible opportunities for trade, but they are 
provided at the same time with confidential and 
expert opinion on the risks which may have to be 
run. The representatives know what the customer 
wants his machinery for, they advise him as to 
what is best for his purpose, and they are able to 





form a very good idea as to the measure of success 
which he is likely to attain with it, and, therefore, 
as to his likelihood of meeting his obligations. 
Tf this is really the reason why foreign manufac- 
turers feel safe, and, indeed, are safe on the whole, 
in granting long credits, it follows that their success 
turns on the fact of their knowing that the 
machinery asked for will be supplied to a respon- 
sible firm, to whom it will be a source of revenue. 
With such knowledge, no manufacturer runs more 
than the minimum risk in delivering machinery 
on credit. He has the advantage of getting other- 
wise unattainable business and is reasonably sure 
of receiving his money when the time comes. 
The deal, moreover, can be financed with infinitely 
less difficulty than if no really pertinent first-hand 
information can be given to the bank which is 
asked to put up the cash. This principle of assuring 
themselves that the customer is only buying some- 
thing which he is economically justified in acquirng 
before selling him machinery on the deferred 
payment system, has recently been definitely 
adopted by an American firm of manufacturers. 
The financing of such purchases is carried out by 
a banking organisation which employs engineers 
thoroughly conversant with the machinery in 
question and with its practical operation. Before 
deferred payments are accepted from a customer 
his plant is visited by one of these engineers, who 
comes to a decision as to whether the installation 
of the machinery inquired for would result in 
sufficient saving to enable its purchase price to be 
recovered in a reasonable time. There is no sugges- 
tion, as we understand the scheme, that the pay- 
ments should depend on economies effected. All 
that the engineer has to do is to satisfy himself 
whether, if properly operated and taking all cireum- 
stances into consideration, the proposed machinery 
will really be a sufficiently remunerative investment 
for the purchaser. If he is convinced on this score, 
he reports favourably to the finance company, 
his employer, which then makes arrangements 
with the manufacturers which will permit the 
latter to extend the necessary credit. The 
scheme appears to be a sound one from all 
points of view. In its broadest aspect, it provides 
the manufacturer with work which he could not 
otherwise obtain, it gives the customer the advan- 
tage of machinery which he could not otherwise 
afford, and it finds useful and remunerative 
employment of capital. A particularly good feature 
—indeed, the cardinal point of the plan—is the 
independent investigation by expert engineers, 
of the economic justification of any plant for which 
the purchaser requires the facility of deferred 
payments. The customer thereby gets the benefit, 
at no cost to himself, of a competent engineering 
opinion on his proposed installation, for the refusal 
to grant him a long-term credit in respect of the 
new machinery, is the plainest possible intimation 
that he had better do without it. Moreover, the 
engineers of the finance company, unlike those of 
the manufacturers, cannot be suspected of having 
their opinion influenced by the desire to obtain 
an order. They merely report on the case as it 
appears to their trained judgment, and if their 
report is favourable, the finance company has as 
good an assurance as can be obtained that the 
customer is not undertaking obligations greater 
than are warranted by prudence. The principle 
that deferred payments will only be accepted for 
definitely remunerative purchases removes the 
scheme altogether from the class of business built 
up by houses specialising in the sale of luxury 
articles on easy terms. The latter is not without 
its dangers, both to the individuals who make such 
purchases and to the society in which the system 
is rife. But when the possession of the article in 
respect of which credit is given, enables the pur- 
chaser to earn or save sufficient to amortise the 
debt well before the useful life of the article expires, 
the case is very different. In this event credit is 
justified and the granting of it keeps the wheels 
of trade moving and results in an increase of 
wealth. 


The scheme to which we have called attention 
would seem worthy of serious consideration 
by those who are seeking means to cope with 
the difficulties of selling machinery to customers 
who cannot afford immediate payment. It is 
as applicable in Great Britain itself as in the 
numerous foreign markets where financial strin- 
gency is so important a factor in frustrating the 
efforts of our manufacturers to extend their export 
trade. It calls for no Government subsidies, 
nor political action. All that is needed is an intelli- 
gent co-operation between manufacturers who have 
goods to sell and financial companies who have 
money to find employment for.. The expense of 





the engineering inquiry necessary to decide whether 
the purchase of machinery by any customer was 
justifiable on economic grounds, would be very 
small in comparison with the security which such 
knowledge would give. It would, moreover, be 
money well spent if, on the one hand, it reduced 
bad debts, and, on the other, facilitated trade 
profitable both to the manufacturers and the 
financiers. 








Obituary. 





SIR ALEXANDER GRACIE. 


WE regret to have to put on record the death of 
Sir Alexander Gracie, K.B.E., M.V.O., which took 
place suddenly from heart failure on Sunday last, 
while he was attending service at the Westminster 
Congregational Church. 

Alexander Gracie, who was the son of John Gracie, 
of Landrick, Dunblane, was born at Dunvegan on the 
Island of Skye on November 10th, 1860, so that he 
was in his seventieth year at the time of his death. He 
served his apprenticeship as an engineer with the firm 
of James and George Thomson, who at that time hac 
works in Glasgow. After spending some time in the 
service of Denny and Co., Ltd., of Dumbarton, he 
went back to Messrs. Thomson, who had in the mean- 
while founded their shipbuilding and engineering 
works at Clydebank, which were subsequently acquired 
by John Brown and Co., Ltd. There he remained till 
1895, and during that period he witnessed and had to 
do with the construction of many high-class vessels, 
including warships, cross-channel steamers, and 
Atlantic liners. 

After leaving Clydebank he joined the Fairfield 
Shipbuilding and Engineering Company, Ltd., and 
there he remained for the rest of his active professional 
life, filling successively the posts of engineering man- 
ager, director, managing director and, finally, in 1909, 
chairman and managing director. He retained the 
chairmanship for ten years and the managing director. 
ship for a year longer, when he retired from the com. 
pany. While he was there he witnessed the intro- 
duction of water-tube boilers, steam turbines, speed 
reduction gears, and oil fuel, oil engines, &c., and 
successfully applied these innovations to ships built 
by his firm. The number of vessels of very varying 
types—-many of which became famous—-which were 
designed and built at Fairfield under his superin- 
tendence was very large. To attempt to give a list of 
them would be impossible, but mention must at any 
rate be made of the battle-cruiser ‘‘ Indomitable,”’ for 
Mr. Gracie, as he then was, was on the Designs Com- 
mittee appointed by the Admiralty which got out the 
designs of the “Invincible”’ class, of which the 
‘* Indomitable “ was the first to be completed, the 
third and last of the class being the “ Inflexible.” 
The * Indomitable”’ was a magnificent example oi 
skilful naval architecture and marine engineering. 
She was 560ft. long on the water line, had a beam of 
78ft. 6in., and a displacement of 17,250 tons, and was 
armed like a ‘ Dreadnought.’ Her propelling 
machinery consisted of Parsons turbines capable of 
developing 41,000 horse-power. She is credited with 
having reached a speed of 28 knots on her trials, and, 
when in service trim with full armament and stores, 
she made a sensational run across the Atlantic in 
August, 1908, within a few months of her having been 
taken over by the naval authorities. On that occasion, 
with his Majesty King George V—then Prince of 
Wales—on board, and, indeed, acting for the time as 
a stoker, the voyage between Quebec and the Solent 
was made in 5} days. It was a feat which, with a 
warship of the size of the ‘‘ Indomitable,”’ had never 
previously been even nearly approached, and it 
reflected great credit on the designers and con- 
structors. As a recognition of the part he had taken 
in producing her, Mr. Gracie was created a member 
of the Victorian Order. 

Sir Alexander’s connection with the Fairfield estab- 
lishment covered the war period, and under his direc- 
tion the works were greatly developed and a very large 
number of warships of different kinds was con- 
structed and delivered to the Admiralty. For the 
valuable services which he and his firm rendered to 
the country during that period of stress he was, in 
1918, created a Knight of the Order of the British 
Empire. 

In 1905 Sir Alexander was appointed to serve on the 
Royal Dockyards Reorganisation Committee, and in 
1908 was elected a member of a Special Committee 
which was entrusted with the duty of the methods 
employed by the Congested Districts Board in finding 
employment for Highland boys. Four years later he 
was matle a member of the Royal Commission on 
Navy Fuel in Peace and War. He was elected a 
member of the Institution of Civil Engineers in 1899, 
and in 1913 had the distinction of being called upon 
to deliver the twenty-first ‘‘ James Forrest ” Lecture, 
choosing for his subject “‘ Twenty Years’ Progress in 
Marine Construction.’ It was the first lecture to be 
delivered in the Institution’s present building. Sir 
Alexander’s connection with the Institution of Naval 
Architects was long and distinguished. He was elected 
a member of Council in 1901 and again in 1909, and 
was made a Vice-President in 1916, The Committees 
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of this Institution on which he served included those 
on “ The Training of Engineers,’’ and the ‘“‘ Marine 
Oil Engine Trials,’’ and he was also made a member 
of the Board of Trade Consultative Committee in 1923. 
He was for some time a director of Cammell Laird 
and Co., Ltd., of the English Electric Co., Ltd., and 
of the Leeds Forge Company, Ltd. Before the amal- 
gamation of the railways he was a director of the 
Glasgow and South-Western Railway, and, after the 
amalgamation, was made a member of the Scottish 
Committee of the London, Midland and Scottish Rail- 
way Company. He was a Deputy Lieutenant and a 
Justice of the Peace of the county of the city of 
Glasgow, and J.P. for Lanarkshire. He was a director 
of the Merchants House of Glasgow, Deacon of the 
Glasgow Incorporation of Hammermen, and a 
member of the Trades House of Glasgow. 


SYDNEY WHITE. 

MANY engineers still remember Mr. Sydney White, 
who for over forty years was the manager of the 
advertising department of this paper, and will hear 
with regret of his death on Wednesday, February 
26th, after a long illness. He joined the staff of THE 
ENGINEER just fifty-one years ago, and he retained his 
association with it up to last year, although he retired 
from any active management in 1919. 

With an attractive presence and a sympathetic 
manner, he made friends wherever he went. In 
common with many others, the strain and bereave- 
ments of the war told severely on a never robust 
constitution. In his private life, as in his business, a 
sense of duty never left him, and the services which 
he rendered to the Wesleyan Church of which he was 
a member will be long held in remembrance. At the 
office of Tok ENGINEER he leaves behind him the 
recollections of a constant friend and a charming 
personality. 








Literature. 


1 History of Mechanical Inventions. By Apsorr 
Payson UsHER. London: MeGraw-Hill Book 
Company 1929. 25s 

‘Tnts book is by an Associate Professor of Economics 
at Harvard University. In a series of well-arranged 
chapters the author discusses the processes of inven- 
tion, the early history of mechanical sciences and 
practices, and the development of a number of inven- 
tions, including water wheels and windmills, water 
clocks and mechanical clocks, printing, textile 
machinery, machine tools, and some of the basic 
ideas relating to the production, distribution and 
application of power. There is also an interesting 
chapter devoted to the inventions and mechanical 
projects of Leonardo da Vinci. The various inven- 
tions selected for discussion are described with ample 
chronological and technological detail, while numerous 
illustrations add appreciably to the interest and value 
of the book. 

In one very important respect, however, this work 
is defective. The reader is entitled to a higher degree 
of accuracy than is here maintained. Writing of 
Macaulay's “ History of England,”’ and the amazing 
industry which went to its compilation, Thackeray 
remarked: ‘“‘He reads twenty books to write a 
sentence ; he travels a hundred miles to make a line 
of description.” That Professor Usher has fallen 
short of the high—-but not too high—standard implied 
by these words, would appear to be due, at least in 
part, to insufficient care having been taken to check 
statements drawn from the works of others and incor- 
porated in his book. 

We may pass over such novelties in spelling as 
‘acqueducts,”” which occurs twice on page 89 ; 
‘“ Gladstonbury ’’ Abbey, on pages 155 and 158 ; 
and “ coccoons,”’ appearing twice on page 221, merely 
remarking that these are not, as a British reader 
might suppose, recognised American innovations. 
More important are incorrect references—apparently 
accepted at second-hand without verification—to the 
works of other writers. Thus, on page 66 a reference 
to Marx’s “Capital” is given incorrectly. This should 
read: “ Part IV., Ch. 13, Sec. 1.’’ On page 92 the 
author refers to the word “ anemurion,”’ as appearing 
in the Greek text of Hero’s ‘“‘ Pneumatics,’’ whereas 
the word actually used in the four Greek MSS. in the 
British Museum, also in that from which Georgi 
made his Italian translation in 1592, and in yet 
another on which was based the Greek text of the 
‘ Pneumatics ’’ appearing in the ‘ Veterum Mathe- 
maticorum Opera ’’ (Paris, 1693), was ‘ anemouria,” 
in Greek characters avepyovgia, the singular of which 
would be ‘“ anemourion.” This is more important 
than might appear at first sight, since on the deriva- 
tion and translation of this obscure word largely 
depends a decision whether or not windmills were 
known in the time of Hero. 

Again, on page 135 a reference to Strabo’s “‘ Geo- 
graphy ”’ is given which also appears in Bennett and 
Elton’s “ History of Corn Milling.” Unfortunately, 
as there given and as quoted by Professor Usher, the 
reference is incorrect. It should be ‘‘ Geog. XII. 3.” 
This is followed by a claim, made in a footnote, that 
Bennett and Elton used an inferior text and gave a 
dubious translation of a passage from Pliny’s “ Natural 





History.’’ Professor Usher supplies an alternative 
translation, which he ascribes to his colleague at 
Harvard, Professor Monroe. This is all the more 
remarkable in that the translation ascribed to Pro- 
fessor Monroe is actually quoted—from seventeenth 
century commentators—by Bennett and Elton them- 
selves, as an alternative, practically word for word, 
in a footnote immediately below the passage criticised 
by Professor Usher. 

Considerations of space compel us to pass over many 
other statements in this book which stand in need of 
correction, or at least qualification, but a few more 
examples may be given. The Dover Castle clock, 
contrary to a statement on page 156, no longer bears 
the date 1348. This date is, in fact, now considered 
doubtful, and has been removed. Then on page 159 
the author says that careful drawings were made of 
de Vick’s clock “‘ in its original condition * by Le Roy. 
But G. H. Baillie, in his reliable book ‘‘ Watches ”’ 
(Methuen, 1929), is careful to point out, on the con- 
trary, that Le Roy did not make his drawings until 
over 300 years after the clock was originally con- 
structed, and that “the drawings indicate that the 
clock must have been largely reconstructed, leaving 
little of the original work.” 

We are surprised to note that, in his chapter on the 
invention of printing, the author apparently accepts 
without question the testimony of the Strassburg 
records of 1439, although Hessels states that these 
records only came to light about 1740, curiously 
enough just at the time when the principal dis- 
coverer had been commissioned to search for docu- 
ments of this kind. And as the documents are no 
longer in existence, it is quite impossible to say now 
whether they were genuine or not. The fact that at 
least one librarian at Mainz is definitely known to 
have amused himself by forging Gutenberg documents, 
with which to dupe friends searching for them, 
provides additional reason for exercising caution in 
this matter. 

Turning to the chapter on textile inventions, the 
statement is made on page 221 that the “ wild ” silk 
cocoons of antiquity were gathered after the emerg- 
ence of the larve (sic.). This is contrary to the notes 
made by Aristotle and Pliny, our principal authorities 
on this matter, both of whom clearly imply that the 
cocoons were gathered prior to the emergence of the 
moths. 

Passing rapidly towards the end of the book, we 
must record our view that the comments made on the 
de Laval and Parsons turbines—pages 357, 358- 
convey a totally erroneous impression. The turbine 
evolved by de Laval about the year 1882 can hardly 
be described as based on Branca’s impulse wheel, as 
the author states; and to say that the 1884 turbine 
of Charles Parsons “‘ was not intrinsically a more 
meritorious achievement” is so grotesquely at 
variance with the facts that the author would be 
well advised to eliminate the statement from subse- 
quent editions. It was not until the year 1889 that 
de Laval took out British Patent No. 7143, covering 
the wheel and nozzle illustrated on page 357; at 
which time the theory of the convergent-divergent 
nozzle—according to a paper by R. W. Bailey, in 
“* Proceedings,” Inst. Mech. E., 1929, No. 4—had 
already been worked out by the late Professor 
Osborne Reynolds, F.R.S. Finally, we cannot omit 
to record our opinion that Professor Usher signally 
fails to do justice to Swan's contributions to the evolu- 
tion of the incandescent electric lamp. 

So we might continue. But enough has been said 
to indicate that many statements in this book should 
be accepted with caution. This is all the more to 
be regretted because, given adequate checking and 
revision before publication—the spelling of proper 
names needs attention—the work would have been 
in all respects a notable contribution to the history of 
mechanical invention. 


Railway and Seaport Freight Movements. By GEORGE 
BuLKE.EyY, A.M.I. Mech. E., Port Manager, Kenya 
and Uganda Railways and Harbours, and formerly 
of the Great Western Railway. London: Crosby 
Lockwood and Son. 216 pp., including over 120 
photogravures and other illustrations. 28s. net. 


Waar, but pleasure and profit, could be expected 
from a book which, after quoting three verses from 
Rudyard Kipling’s ‘“‘ The King,”” opens thus: “If 
any young man seeks a life full of variety and interest 
let him ally himself to the railway and ocean; for 
transport has ever been the true “ Magic Carpet,” 
linking together the world’s geography, blazing 
trails through the forest and tracks through the 
desert, using the Seven Seas as its high road, making 
possible the growth and maintenance of great cities 
and serving the needs of mankind in a thousand 
indispensable and interesting ways*’? A_ book, 
moreover, which carries an introduction from Sir 
Edward Grigg, the Governor of Kenya and High 
Commissioner for Transport in Kenya and Uganda, 
which concludes: ‘“‘ Here, then, is true Romance to 
stir the heart of all who are fit to answer tohercall .. . 
but, like all forms of romance, this one yields its 
secret only to those who face the drudgery of learning, 
and neither as learners, nor afterwards, flinch from 
wholehearted and unstinted work. That, I know, is 
the spirit in which this book was written. I wish it 
all success.” 

Mr. Bulkeley is, in many ways, especially fitted 


for the task which his present work sees completed. 
He has many of the needed qualifications, among 
which may be noted, some years’ service on the 
Great Western Railway, which included a period 
as docks traffic superintendent at Swansea, and the 
authorship of ‘“‘ Mechanical Appliances for Handling 
Railway Traffic,” but the qualification that, in the 
present connection, appeals to us the most is the fact 
that the writing of this work was personally encour- 
aged by the late Sir Christian Felling, then the 
General Manager of the Kenya and Uganda railways. 
As Sir Edward Grigg, in the introduction already 
referred to, says: “ He [the author] had also the 
benefit of serving under a man who was a great 
genius for railway development in new countries, 
the late Sir Christian Felling. It means much that 
Sir Christian gave his blessing and encouragement 
to this work.” 

We have, perhaps, said enough for the literary 
value of the work to be gauged, so all that we need 
further remark is that it deals with practically every 
phase of railway and seaport freight movement. 
It is based on examples from the principal British 
railways and ports and from many in the United 
States and Canada. The matter is put in simple 
form, and the author’s aim to furnish a text-book 
to junior railway and seaport officers and to students 
of the science of transportation in universities and 
technical schools, has been fully achieved. 
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Tus year’s Annual Show of the Royal Agricultural 
Society of England is to be held at Manchester from Tues 
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The British Industries Fair. 
No. III. (conclusion).* 


BEtLow we conclude our descriptions of machinery 
exhibited at the Birmingham section of the British 
Industries Fair. 

It will, of course, be understood that this account 
does not cover the whole of the exhibits at the Fair 
to do so would require an inordinate amount of space— 
but we have endeavoured to describe the more 
interesting machinery in so far as the makers have 
supplied us with particulars. In this connection we 
would like to reiterate our complaint as to the short- 
sighted policy of exhibitors in not having on their 
stands illustrations of their exhibits suitable for 
reproduction. The time spent in correspondence for 
the purpose of getting illustrations from the works 
often prevents publication until after the Fair has 
closed, when interest in the subject is waning. 


TiILGHMAN’S Patent Sanp Brast Company, LTp. 


There was, on the stand of Tilghman’s Patent 
Sand Blast Company, Ltd., Broadheath, near Man- 
chester, an interesting new sand blast machine, which 
has been provisionally patented. Its peculiarity 
lies in the arrangements made for the separation of 
the abrasive being employed, whether it be sand or 
steel shot, from the dust produced by the blasting 
operation. 

In way of the jet of abrasive, as it is blown on to 
the work, there is a transverse jet of air and, opposite 
to it, a duct leading to an exhauster and dust extractor. 
The transverse jet of air is so proportioned that it 
will blow the dust out of the stream of abrasive 
without interfering materially with its forward move- 
ment— into the mouth of the exhauster. The conse- 
quence is that the abrasive is delivered to the work 
in the most effective condition possible. There were 
several other sand blasting plants on this stand, 
such as a chamber for hand operation with a rotating 
table—a sand blast tumbler, an air washer and some 
air compressors. 





DOMINION MACHINERY CoMPaANy, LTD. 


The principal exhibit on the stand of the Dominion 
Machinery Company, Ltd., Hipperholme, Halifax, 
was the new Super-type Elliot woodworker, which we 
illustrate in Figs. 22 and 23. 

All the operations of sawing, surfacing, tenoning, 
and boring are carried out on this machine by means 
of a single 4 H.P. electric motor, which can be seen 
asa prominent feature in the illustrations on the upper 
slide of the machine. This slide can be turned in 
the horizontal plane in any direction, and the motor 
can be moved on the slide into an appropriate position 
so that its motor cycle type of belt will drive the 
several spindles with which the machine is equipped. 
For instance, when the motor is set with its spindle 
transversely, it can be used to drive a rip saw that 
will make a cut up to 7in. deep. Turned through an 
angle of 90 deg., it will work a swing saw for cross 
cutting, with a stroke of 26in. The rip saw may be 
replaced by a cutter block for rebating, chamfering, 


machine is that all these operations are effected by 
the one driving motor without the intervention of 
gearing, the belt being sufficient to transmit the drive 
to the spindle in every case. The machine is fitted 
with a rise and fall table, and will surface and tiick- 
ness scantlings ranging from 16in. to 24in. by 9in. 

There were also on this stand a new 30in. band saw 
with integral drive, and two saw benches with 20in. 
and 26in. circular saws. 


MIDLAND Saw ANvD Toot Company, Lrp. 


On past occasions we have referred to the Midsaw 
universal woodworking machine of the Midland Saw 
and Tool Company, Ltd., Summer-lane, Birming- 
ham; so it will not be necessary to give extensive 





thicknessing cutter, or a moulding cutter, and the 
depth of cut made is determined by raising or lowering 
the hinged upper table by means of a screw adjust- 
ment. It will be readily understood that a number of 
other operations can be performed on this machine, 
but its charm lies in the convenient arrangements 
which have been made for its conversion from one 
job to another, any alteration only occupying a few 
minutes. It has a surfacing table measuring 48in. 
by llin., a thicknessing table 27in. by 9in., and a 
sawing table 60in. by 19in. It requires 3 horse-power, 
and the spindle runs at 3000 revolutions per minute. 


VicKERS-ARMSTRONGS, LTD. 


The stand of Vickers-Armstrongs, Ltd., Broadway, 

















Fic. 24--NEW MODEL “ MIDSAW"' UNIVERSAL WOODWORKING MACHINE MIDLAND 


particulars of the new model exhibited at the Fair, 
which is illustrated in Fig. 24. 

This new machine is known as the Qin. size. That is 
to say, it will thickness material of 9in. by 9in. and 
will take an 18in. circular saw, which will give a 
depth of cut of Tin. 

The machine has a single spindle, which may be 
used at either end for the attachment of tools or 
cutters. This spindle is mounted at the centre of a 
framing on which there are tables appropriately 
arranged for its two ends. One end of the spindle 
can, for instance, be used to carry a saw up to I4in. in 
diameter, while the other end is used for morticing 
with the aid of a hollow chisel and bit. For rip sawing 


Westminster, was almost entirely devoted to the 
display of a new yellow metal that the company has 
developed at its Naval Construction Works in Barrow- 
in-Furness. 

This metal has been given the designation of 
“P.M.G.” (Postmaster-General) on account of its 
adoption by the Post Office as a substitute for 
Admiralty gun-metal, and has the peculiarity that it 
contains no tin. The tin is replaced by a hardener, 
which, although it is composed of several more or less 
rare metals, is so effective in its action that the cost 
of the final alloy is greatly reduced, while its mechani- 
probably, better than those of 


eal qualities are, 
The makers, naturally, do not 


standard gun-metal. 
































FiGs. 22 AND 


and so forth, or by a block for surfacing on the top 

of the table, and thicknessing beneath. Again, the 

top slide, with the motor, may be set at an angle, and 

then used to drive a spindle for housing stair strings 

or cutting mitres. The noteworthy feature about the 
* No. IL. appeared February 28th. 


an ordinary fence is provided, while for cross cutting 
there is an ingenious form of divided fence, which can 
be set to any angle to the plane of the saw. The 
common angles used in joinery are marked out on the 
table, so that the fence can be quickly set. If the saw 
is removed its place can be taken by a planing or 


23—NEW SUPER-TYPE ELLIOT WOODWORKING MACHINE—DOMINION 


wish to disclose the formula for the hardener, but 
tell us that it can be melted directly with copper, as 
the melting temperatures of the two are close together. 
The zine can be added just before the time of pouring. 
The characteristics of the new alloy were illustrated 
on the stand by a number of specimens, which had 
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been “tortured ”’ in various manners, and disclosed 
characteristics very similar to those of mild steel, 
with a corrosion-resisting quality superior to that of 
gun-metal or brass. 

Some sand-cast test bars of this metal were sub- 
mitted to an independent investigation and showed 
an ultimate stress of approximately 21-5 tons per 
square inch, with a yield point of 12 tons and an 
elongation of 12 per cent. on a length of 2in. By 
forging, however, the strength of the metal can be 
greatly increased and a mixture of 88 per cent. copper, 
2 per cent. zine and 10 per cent. of the P.M.G. har- 
dener, has been found to have an ultimate tensile 
strength of 34-8 tons per square inch, with a yield 
point of 25-2 tons and an elongation of 32 per cent. 
on 2in. Even higher tensile strengths than those 





mounted on roller bearings, and ball thrust bearings 
are provided on the steering gear. 

The engine is a Gardner three-cylinder solid- 
injection, cold-starting set with a bore of 4}in. and a 
stroke of 6in. It gives 30 B.H.P. when running at 
1000 revolutions per minute. The valve gear is of 
the overhead type and is totally enclosed. It is pro- 
vided with lubrication from the main forced feed 
system. An air cleaner is fitted to the induction pipe 
to prevent the access of dust and grit to the cylinders, 
and there is a filter in the fuel oil pipe. The trans- 
mission gear includes a simple primary selecting 
clutch controlling a four-speed gear-box. Thence it 
goes through two ball-mounted dual-plate reversing 
clutches and reducing gear to the differential shaft. 
The final drive is by spur gears direct to the two hind 














Fic. 25--MoTOR - DRIVEN ROAD 


just mentioned can be obtained by forging, but with 
a slight reduction in elongation. This metal appears 
to us to merit the serious attention of those engineers 
who require a ductile, yellow metal of considerable 
strength and corrosion-resisting qualities. 


WALLIS AND STEEVENS, Ltp. 


A rather striking type of motor-driven road roller 
was exhibited by Wallis and Steevens, Ltd., of Basing- 
stoke, and is illustrated in Figs. 25 and 26. 

One of the outstanding features of this roller is the 
arrangement of the back axle, which, as will be seen 
from the end views in Fig. 26, allows the back rolls 
to conform to the camber of the road and thus ensures 
an even pressure on the surface throughout their 
width. The rolls are mounted on separate stub 
axles instead of on one continuous axle, as is usual in 


ROLLER-WALLIS AND STEEVENS 


rolls. The whole of the transmission from the engine 
to the differential gear is bolted together and in turn 
bolted to the engine, thus ensuring correct alignment 
and dispensing with flexible couplings or universal 
joints. The engine and complete transmission or 
the engine and gear-box can be removed from the 
chassis as units, if necessary, to facilitate overhaul, 
while the side doors of the casing give easy access for 
inspection. 

The roller is made in three weights, of 7} tons, 
9} tons, and 10} tons. The rolling width is 6ft. 2in. 
and the rear rolls are 4ft. 6in. in diameter. The wheel 
base is 9ft. 9}in. The road speeds are 4, 2}, 1}, and 
§ miles per hour in both directions. 


OTHER EXHIBITORS. 


Royles, Ltd., of Irlam, near Manchester, had a new 








FiG. 26-—-FRONT AND REAR VIEWS OF 


road rollers, and these two axles are pivoted just 
outside the main framing. Their inner extensions 
just meet at the centre and are there supported by a 
powerful coiled spring. A tubular casting, reaching 
from frame to frame, embraces these extensions and 
the spring, and prevents excessive movement of the 
axles. The front roll, also, is so arranged that its two 
halves conform to the contour of the road. It will 
be noticed that the weight on the front roll is carried 
by a “fore-and-aft ’’ fork, which is pivoted to a 
frame embracing the roll and carrying its bearings. 
The result is a very flexible arrangement which does 
not transmit a rolling action to the machine. The 
steering is effected through a horizontal shaft running 
along the top of the engine casing and through a worm 
and segment reducing gear. The steering pivot is 








ROAD ROLLER-—-WALLIS AND STEEVENS 


form of apparatus which can be used as a heater, 
or condenser, for comparatively small services. It 
has plain straight brass tubes in a cylindrical casing, 
through which the water, or steam, as the case may be, 
By employing high velocities a 
high volumetric efficiency is attained and a heater of 
6000 gallons per hour capacity measures only 
4ft. 10}in. long by 12}in. in diameter over the end 
flanges. 

A. E. Westwood, Ltd., of 65, New-street, Birming- 
ham, whose force feed oil cans we have described on 
previous occasions, were showing, besides those cans, 
a new oil cabinet equipped with the same style 
of pump. It is made in three sizes, of 64-35 and 50 
gallons, and in each case the pump is of such a size 
that every eight strokes will deliver half a pint of 


passes in series. 


oil. It seemed to us a handy arrangement, tending 
towards cleanliness and ecouomy. 

The name of the Rawlplug Company, Ltd., Crom- 
well-road, London, 8.W.7, is generally associated 
with what might be described as household engineer 
ing, but on this occasion the firm showed an appliance 
of interest in heavier work. It was a holding-down 
bolt for machinery that needs no grouting. The 
head of the bolt bears against a hollow plug made 
of a combination of a toothed steel shell and soft metal 
interior. The bolt, with this plug, is dropped into a 
drilled hole in the foundations. The plug is then 
tightened in the hole by caulking, and any subsequent 
pulling on the bolt only makes it grip tighter in the 
hole. Tests with bolts of this class have shown that 
a lin. bolt set in concrete will withstand a pull of 
from 15 to 16 tons. 

A novel system of clearing condensor tubes was 
demonstrated by Ira Stephens, Ltd., of Whitelands 
Tannery, Ashton-under-Lyne. “ Bullets’’ of alter- 
nate layers of leather and wire gauze are inserted in 
the ends of the tubes, and are driven through by 
compressed air at a pressure of from 70 Ib. to 80 Ib. 
per square inch. The air is supplied through a 
‘* pistol,”” which has a nozzle that fits tightly into 
the mouth of the tube and has a trigger-operated 
valve for admitting the air. The bullets are caught 
in a raw hide hood at the opposite end of the condenser 
ar.d are used over and over again. 

Joseph Rhodes and Sons, Ltd., of Grove Iron 
Works, Wakefield, were showing a number of stamping 
presses, most of which have already been described 
in THe ENGINEER; but they also had a new press 
fitted with the Simplex drawing device. This 
mechanism has a system of toggle levers arranged 
beneath the table, and connected with the ram in 
such a manner that when the top die makes the 
pressure plate in the bottom die descend, the pressure 
pins operate the device and cause the forming block 
to rise into the top die pro rata with its downward 
movement. The metal, when subjected to this action, 
sets up an even pressure just sufficient to allow of the 
draw to take place. This pressure, is self-adjusted, and 
is great enough to eliminate all wrinkles, but not 
great enough to burst the shel! which is being drawn. 
Incidentally, deep articles can be drawn in a press 
with a comparatively short stroke. The device can 
be fitted to existing presses, so long as the bottom 
block is loose, and is sometimes made with a system 
of toothed quadrants and racks in the place of the 
toggle levers. 

The British Oxygen Company, Ltd., of Angel-road, 
Upper Edmonton, London, N. 18, had a number of 
oxygen cutting machines, which are familiar to our 
readers ; the Sturtevant Engineering Company, Ltd., 
of 147, Queen Victoria-street, London, E.C. 4, showed 
some industrial vacuum cleaners, or multi-stage 
turbo-exhausters, which are made in sizes of from 
¢ B.H.P. up to 60 B.H.P.; and William Allday and 
Co., Ltd., of Paradise-street, Birmingham, showed, 
at work, several furnaces for such work as rivet 
heating and tool hardening, heated both by gas and 
oil. Brown and Ward, of Warwick-road, Tyseley, 
Birmingham, exhibited a new form of lin. capstan 
lathe fitted with an ingenious feed motion, which can 
be readily knocked out of action. Bells Asbestos 
and Engineering Supplies, Ltd., of Slough, had, 
among a number of other engineering requisites, a 
new preparation for loosening rusty nuts, preventing 
corrosion and lubricating. It is known as “‘ Graphoil.” 
An ingenious tool for strapping packing cases with wire 
was demonstrated by Fredk. A. Power and Sons, 
Ltd., of 5, Edmund-street, Birmingham. The wire 
is coiled into a helix at one end, and the other end is 
threaded through and gripped by a little capstan. 
It is drawn up tight by a ratchet motion and then the 
coil is clamped tight by a pair of levers. 

There was an interesting exhibit on the stand of 
the Lowmoor Iron Company. It was an old lamp 
bracket made from Lowmoor iron straps taken from 
one of the original blast-furnaces at the Lowmoor 
Ironworks, near Bradford, which was erected in 
1791. The leg of this bracket is a boiler stay taken 
from an old haystack boiler which was in use origin- 
ally as a boiler and later as a water tank for over a 
hundred years. The stay was in untreated water of 
26 deg. hardness all the time and still retains 85 per 
cent. of its original section. William E. Farrer, Ltd., 
of Heath Mill-lane, Birmingham, showed the Cascade 
distributor for sewage works, which we have described 
in connection with previous Fairs ; but this time it 
was equipped with Sherardised tubes to resist corrosion. 
There was, also, on this stand, a cast iron sand and 
oil trap for fitting in the drainage system of garages, 
which is claimed completely to intercept all grit and 
heavy oil. 

The most noteworthy exhibit on the stand of 
Rylands Brothers, Ltd., Warrington, was a demonstra- 
tion of the ability of wire galvanised by the “Crapo” 
system to endure bending. We examined several 
specimens which had been bent round their own dia- 
meter, and found no sign of cracking in the coating. 
The Coleman Foundry Equipment Company, Ltd., 
of 1, Lancaster-place, Strand, London, showed a 
foundry sand-throwing machine, which works on the 
centrifugal principle and appears to be very effective 
in blending and conditioning the sand. Andrews 
Toledo, Ltd., of Sheffield, had an extensive display 





of all kinds of steel, including a tool steel capable 
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of cutting manganese steel, and had, on the stand, 
a motor car spring which was continually flexed, 
throughout the duration of the Fair, at the rate of 
about 60 strokes per minute. It showed no signs of 
fatigue. 

Thos. Firth and Sons, Ltd., of Sheftield, had a 
spectacular stand displaying Staybrite steel in many 
forms, and we learned that this material will soon 
be available in sheets of dead flatness and of two or 
three-thousandths of an inch thickness. . Holden 
and Hunt, of Old Hill, Staffs., whose electrical chain 
welding equipment we have previously described, 
had a new spot welder in which the duration of the 
welding pressure is automatically controlled. A novel 
style of conveyor was demonstrated by Roller Patents, 
of Sharpness, Glos. It takes the form of a pipe, 
within which there moves a procession of hoops. 
These hoops are all attached to a wire rope by means 
of special clips and engage the material sufficiently 
to drive it through the pipe. John Hands and Sons, 
Ltd., of Belmont-row, Birmingham, had a number 
of serew presses, the principles of which we have 
described before, and Herbert Terry and Sons, Ltd., 
had a display of springs, clips, and suchlike devices 
for which their Redditch works are noted. The water- 
less gas holder, which was exhibited in model form, 
needs little comment, as it was described in our issue 
of January 24th, and the collection of springs, spring 
balances, weighing machines and so forth, of George 
Salter and Co., Ltd., is too familiar to need description. 








Modern Turbine Propulsion.* 
By W. E. THAU. 


THE purpose of this paper is to discuss modern turbine 
propulsion in the geared and electric drive forms. By 
modern turbines are meant the high-speed, high efficiency 
turbines arranged for moderately high pressure and high 
temperature steam, operating in conjunction with efficient 
boiler, condensing, and feed heating plants and, as far 
as economically practicable, electrically-driven auxiliaries. 
These two modern forms are thus distinguished from the 
older and less efficient forms of direct-connected and low 
speed single-reduction geared equipment. 

We are tending progressively toward higher overall 
efficiency. The development of new designs and materials 
has made possible the present-day high-speed turbine 
in which efficiency and reliability are combined in a high 
degree. 

The marine industry finds itself in the fortunate position 
of being able to obtain two forms of modern steam propul- 
sive equipments, both of which represent marked improve- 
ments over the older forms of steam drives. Owing to 
the diversity of conditions to be met in applying machinery 
to ships, the selection of the type to be used usually 
requires a careful study and analysis in each specific case. 

tail apparatus descriptions are not taken up in this 
paper. 
HIGH-SPEED TURBINE. 


The first turbines applied to ship propulsion were 
direct-connected. There is even a recent example of 
this method. The direct-connected turbine at best is 
@ compromise which is not justified to-day. All factors 
operate against its performance; the speed is too low 
for good efficiency ; the blade clearances are relatively 
excessive resulting in wasteful leakage. Moreover, since 
the direct-connected turbine is of necessity a large unit, 
the danger of distortion with consequent blade-rub 
is great, the weight and size are excessive, and such turbines 
require high skill in handling and manceuvring. In the 
effort even to approach high speed, at which the turbine 
is most efficient, there is the constant temptation to 
sacrifice the propeller efficiency. The direct-connected 
turbine has served its purpose in the development of 
the art and will probably not be used again in a new 
installation. 

To overcome the objections of the low speed direct- 
connected turbine it was necessary to introduce speed 
reducing means. Two general methods are now available, 
namely, the reduction gear and the electric drive. Inci- 
dentally, both are considerably more than mere speed- 
reducing means because of their flexibility in emergency 
reserve power, &c. 

Nothing need be said here concerning the history of 
these developments, except that the geared turbine 
arrangement made its appearance before the turbine 
electric drive. 

GEARED TuRBiIne Drive. 

The first geared turbines employed a single-reduction 
gear. These, however, owing to low propeller speeds, 
were recognised as not representing the most economical 
arrangement because the turbine speed was still below 
its most efficient value. Ninety revolutions per minute 
of the propeller necessitated an inefficient turbine speed 
with single reduction, as the highest practicable reduction 
ratio has been considered to be approximately 20: 1. 
This led to double-reduction gears and turbine speeds 
of about 3600 revolutions per minute. Unfortunately, 
some of the first double reduction installations gave trouble, 
and their adherents in Europe reverted to the single reduc- 
tion arrangement. American engineers, however, analysed 
the situation differently and overcame the troubles. 
To-day, the modern American practice favours double 
reduction in the case of low-speed propellers. 

Naturally, in cases where the propeller speed is high, 
or where the power per screw is high in combination with 
reasonably high propeller speed, single reduction is entirely 
suitable and advisable. The chief requisite is to operate 
the turbine at its highest practicable speed, and this does 
not always require double reduction gears. The turbine 
as an efficient power producing means is inherently a 
high-speed machine. 

* Society of Naval Architects and Marine Engineers, New 
York, November, 1929. 


With due recognition of stresses and factors of safety 
when dealing with known materials, a high-speed turbine 
is inherently a better proposition, from a cost, operating 
and maintenance standpoint, than a low-speed turbine 
for the following reasons :— 

(1) It is smaller and thus stiffer and more rigid. 

(2) It has relatively greater blade clearance per inch 
diameter. 

(3) It has a relatively higher first critical speed. 

(4) It has fewer blades. 

(5) It has less likelihood of defective workmanship. 

(6) It is less susceptible to distortion. 

(7) It is less apt to become misaligned. 

(8) In the multiple cylinder arrangement, fewer cylinders 
are needed in the higher speed arrangement. 


(9) Smaller and more rugged construction is conducive 


to greater flexibility in mancuvring, in that the turbine 
is able to successfully withstand greater abuse such as 
is caused by sudden starts and stops. 

In addition to its better economy, the high-speed turbine 
has decided advantages in cost, weight, and space, all 
of which have their economic relations to operation of a 
ship. 

The advantages of high-speed turbines apply equally 
to geared and electric drives. In the case of gea 
drive the turbine usually is less influenced by other items 
of the transmission, and hence is less restricted. More 
is said of this in the discussion of electric drive. 

There has been considerable research in connection 
with turbine blade materials, blade forms, blade fastenings 
blade lashing, blade breakages, blade services, blade 
stresses, &c., during the past ten years. The results of 
this research are astounding. Where blade fip speeds 
of 500ft., 600ft. or 700ft. per second were considered 


as limits a few years ago, we not only find ourselves | 


using blade speed to-day almost twice the former limit, 
but at stresses and factors of safety of the same relative 


value. The old low-speed turbine has been revolutionised, | 


thanks to the pressure of economy. Strange as it may 
seem, the high-speed, drum -supported reaction 


are not the cause of any concern to specialised turbine | 


manufacturers, nor to those who operate them. 

Proper elasticity is desired in any form of drive. Vibra- 
tions are to be eliminated and guarded against to the 
fullest extent. 


operation in itself, there is only one other source of probable 
disturbance, and that finds itself in the unbalance of 
the propeller or the performance of the propeller with 
respect to the action of the water and the resultant 


combined relation of the two on the stern of the ship. | 


Torsional vibration is the only type which the geared 


arrangement will transmit to the ship that the direct | 


drive turbine and the turbine electric drive will not. 
The two latter drives will dampen this type of vibration, 


whereas the former will not. Torsional vibration men- | 


tioned in gear drives has never proven to be serious. 


Vibrations due to unbalance of propeller or to other | 


causes connected with the relative action of the propeller, 
such as the blades operating in the proximity of the hull, 
&c., will result in rough operation with any type of drive. 


This obviously is the problem with which the naval archi- | 


tect is concerned. 

Properly controlled elasticity in the drive is, therefore, 
a much desired characteristic. 
elasticity can be incorporated in the form of a flexible 
drive shaft between the turbine and the gear. Torsional 
elasticity is also desirable from the standpoint of shocks 
resulting from the striking of submerged objects by the 
propeller. There are cases on record where anchor chains 
have become entangled with the propellers and forces 
developed which were sufficient to move the gears off 
their foundations and partly shear the line shaft coupling 
bolts, without resulting in injury to the gear teeth or 
the turbine. Also, propeller blades have been broken 
off by striking submerged objects, and the impact was 
sufficient to partly shear the coupling bolts with no damage 
to gear teeth or turbine. 

No ship offers foundation facilities comparable with 
a land installation, where tons of concrete and steel 
can be used with impunity. An increasing number of 
marine engineers believe in heavy scantlings and welded 
construction as the best means of effecting the necessary 
rigidity in machinery foundations. In rough weather 
@ machinery foundation in a ship is bound to be distorted 
to some degree or the shaft alignment become otherwise 
upset. It is, therefore, desirable to incorporate elasticity 
in the gears. This is best accomplished by the well-known 
flexibly supported pinion frame arrangement in which 
the pinion i are supported in a rigid frame which 
is carried on an “I” beam in a plane at right 
angles to the axis of the pinion. In conjunction with the 
flexible pinion support is a flexible drive shaft and pin 
type coupling. These function in conjunction with each 
other to compensate for reasonable misalignment. The 
flexible drive shaft and the pin type coupling are used 
between the turbine and hi pinion. A flexible 
drive shaft only is used between the first and second 
reduction gears in the case of double reduction gearst. 


Intelligent detail analysis of vibrations is an item of | 
relatively recent development, and even then we have | 


much to learn in regard to vibration situations. We know, 


however, that the present design of geared turbine drive | 


operates successfully. , 
A further important advantage of the flexibly supported 


pinion frame in conjunction with the flexible drive shaft 


is that it permits the pinion to take a position with respect 
to the gear which is nearly proportional to its torsional 
deflection and hence assure practically uniform pressure 
along the entire face width. Such distribution of load 
is impossible with the fixed bearing gear except at one 
load and one condition of alignment. What happens 


in the case of the flexibly supported pinion is that the | 


pinion is free to rotate a small amount about an axis 
centred in the web of the “‘ I” beam and thus avoid concen- 


tration of the load on one end of the pinion. Greater | 


designed tooth pressures are possible with this arrange- 
ment than with the fixed ing gear, not only with 
equal but better service of the installation. Consequently, 
the result is not only reduction in size and weight of the 


Tt See paper by Ira Short presented at joint meeting of 
A. 8. M. E. Machine Shop Practice Division and the American 





Gear Manufacturers’ Association, Buffalo, October 12th, 1928. 


Having designed, built and balanced | 
a geared turbine equipment so as to effect vibrationless | 


In the geared drive this | 


gear, but the provision of means to correct for reasonable 
| misalignment, two decidedly beneficial characteristics. 
Broadly speaking, the following are the most econv 
| mical arrangements of geared turbines for vessels of the 
usual requirements. 


Gear 
Total No. Prop.  arrange- No. Turbine 
8S.H.P. prop. | r.p.m. ment. pinions. arrangement. 
8,000 1 80 §=©doub., red 2 Cross compound 

40,000 2 125 doub. red. 2 Cross compound 
100,000 a 150 = doub. red. 2 Cross compound 
160,000 4 200 sing. red. Triple expansion 
200,000 4 225 sing. red 4 Double cross com - 


ruple expansion 


In cases where it is desirable to have good economy 
over a wide range of power and speed, the triple flow 
arrangement is the most advantageous in that its flexi 
bility affords a practically flat water rate performance 
| from 100 to 10 per cent. rated shaft horse-power and 100 
| to 50 per cent. ship speed. In a specific case of 20,000 
| shaft horse-power per screw, the maximum and minimum 
performance over this range differed less than 3 per cent. 

In most cases, however, the cross compound arrange- 

| ment gives reasonably flat performance over the range 
at which any ordinary commercial ship is required to 
| operate. 

In case of casualty to one of the turbine units or to one 
| of the high gear reductions it is possible to develop 
approximately 60 per cent. power with the remaining 
element of a cross compound arrangement, and approxi 

| mately 75 per cent. power with the two remaining element~ 
of a triple expansion arrangement. In this respect the 
geared turbine arrangement possesses attractive flexibility 
in reserve power in case of casualty to any part except 
the main gear. 





Tursineé ELectric. 
The turbine in the case of the electric drive differs from 
| that in the gear drive in the following respects :— 
(a) The operation is in only one direction and hence 
| the turbine has no astern element. 

(6) The complete expansion of the steam is effected 
in one cylinder. This condition in the large power~ 
| necessitates lower speed turbines than in the case of 

multiple cylinder geared units. This is further influenced 

in some cases by the practice of operating below the critical 
speed. In the case of the reaction turbine generator 
set the generator critical is lower than that of the turbine, 
}and from this standpoint the generator critical speed is 
usually the determining factor. By operating through 
| the critical speed some saving in cost, weight, space and 
| economy would result. 

Mechanically, the turbine generator set is arranged with 
three or four Seodinas, the latter arrangement being used 
in the larger sizes. 

Thus far, no attempt has been made to use other than 
a complete expansion turbine in the case of electric drive, 
although both the tandem compound and the cross com 
pound have been considered, the former with a single 
| generator and the latter with the generator arranged in 
two parallel operated units. 

Parallel operated complete expansion units have algo 
been given consideration in certain cases of single-screw 
ships where reserve power in event of casualty was regarded 
|as mandatory. This arrangement, however, adds con 
siderably to the expense and, besides, complicates the 
operation and arrangement. It is not recommended. 

Substituting a cross-compound arrangement, in which 
|each unit is of half capacity, for a complete expansion 
| arrangement of full capacity would permit higher turbine 

and generator speeds, with consequent improvement in 
economy. However, it entails complication in operation 
j one additional space, weight and cost, which more than 
counteract the gain in economy. 
The tandem-compound arrangement merely provides 
| reserve power in the event of casualty to a turbine, and has 
| little, if anything, to commend it. 

All things being considered, it appears as though the 
best turbine arrangement for electric drive installations 
| is to use complete expansion turbines, one generator set 
| for each propeller motor in the case of twin-screw ships. 
In the case of quadruple-screw ships, two or four generator 
sets are used, depending largely on the power and flexibility 
desired. When driving inboard and outboard screws 
with one generator set, it is either advisable to design the 
inboard and outboard screws differently, so that they will 
divide the power equally, or to incorporate additional 
power in the inboard or all motors. One or the other of 
these arrangements is y b the inboard 
screws, when of the same design as the outboard screws 
and operated at the same speed, will absorb more power 
than the outboard screws. The amount of difference in 
i power absorbed between the inboard and outboard 


| 





screws depends, obviously, on the relative wake action. 
Cases are on record in which the inboard screws absorbed 
| approximately 15 per cent. more power than the outboard 
screws when operated at the same revolutions per minute. 

Since the synchronous motor is suitable for at least all 
ordinary ships, that form alone has been considered in 
this discussion. The induction motor drive is heavier. 
more expensive, and slightly less efficient in operation. 
However, experience has shown that is not required in 
any except unusual ships. 


ELecTRIC OR GEARED DRIVE. 

During the past year the marine technical Press has 
been replete with articles dealing with the merits and 
| demerits of the two systems under discussion. In dis- 
cussing a subject of this character, it must be clearly recog- 
nised that both types have certain inherent good charac- 
teristics which might be overlooked, or not properly 
evaluated. The electric drive advocates stress such factors 
as reliability, maintenance, ease of control, mancuvra- 
| bility, astern power, vibration, &c. The geared turbine 
| advocates emphasise some of the same factors and include 
| such items as first cost, operating cost, less complication, 
| weight, space, &c. The major factors under discussion 
are briefly analysed below. “th ; 

(a) Dependability or Reliability.—This item is probably 
| the most important. When all factors are considered, I 
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believe there is little, if any, difference between properly 
designed and constructed modern drives of either type. 
In making a comparison of the reliability of two drives, 
we must be careful to adhere to modern types and not go 
back to the early installations which in reality are steps 
in the development, and this applies in both cases. The 
proof lies in the fact that there are plenty of successful 
installations of both types in service. 

(6) Maintenance.—This item in a sense is essentially a 
corollary of dependability. Here an unbiased search, 
considering all cases on their merits and in proper propor- 
tion, will show about an equal standing, particularly in 
the more modern installations. An item of improper 
design, material, construction or operation should be duly 
recognised as such. 

(c) Operation.—Kither type properly operated will give 
satisfaction. It is a case of knowing the installation and 
its limitations. : 

(d) First Cost.—The first cost when based on modern 
efficient machinery is for the ordinary type of ship in all 
cases in favour of the modern, efficient geared turbine. 
Strange as it may seem, the costs of the older and less 
efficient arrangements of geared turbine drives using low 
speed turbines are more nearly in line with those of the 
turbine electric. 

(e) Efficiency.—_Comparing turbine with turbine in the 


using two separate pole combinations in the motor wind- 
ings will supply from, say, one-third to full horse-power 


astern, depending upon the control arrangements. There | 


are ships of all mentioned astern characteristics for both 
types in service, and their astern power seems to be ample. 
It is true that ordinary ships are not built to run astern 
at full power, else the propeller would be symmetrical for 
ahead and astern operation or bow and stern propellers 
would be installed such as is the case with double-ended 
ferry boats. Ample torque is the necessary characteristic 
for quickly stopping and reversing a ship, and this is 
available in the required amount in both types. Service 
demonstrates this. It is a fact that the modern, efficient 
geared turbine will turn to its full astern revolutions per 
minute in the same or less time than the modern, efficient 
electric drive. Since full horse-power can be developed in 
either direction by the electric drive, higher astern revolu- 
tions per minute can be obtained. With the proper control 


arrangements the modern efficient geared turbine will | 


handle as easily as the electric drive. 

(h) Complication.—To those who understand electrical 
apparatus there is nothing to the argument of “ com- 
plication.” To the electrical man, the mechanical drive 
looks complicated. It is true that the turbine power goes 
through a number of carriers, in the electric drive, before 
reaching the propeller shaft, but in the final analysis they 


uel Rate Calculations for 5000 S.H.P.—Single Screu 





Geared turbines. Turbine -electric. 





\ B. Cc. D. bk 
Condensate temperature, deg. Fah. 88 88 88 88 88 
Rise in air ejector cooler, deg. Fah. 10-6 10-6 Het 10-0 10-3 
Rise in feed tank, deg. Fah. . 24:7 24-9 25-0 24-8 24-7 
Rise in L.P. heater, a Fah... 81-7 815 80-0 82.2 82-0 
Rise in H.P. heater, deg. Fah. . 95 5 os 95 05 
Final feed water temperature, deg. Fal 300 3M 300 300 300 
Steam to air ejectors, lb. per hour 400 100 400 400 400 
Steam to main condenser, lb. per hour 36,000 37,500 36,000 37,000 39,000 
Steam to auxiliary generator, lb. per how 1,700 . 3,130 
Steam to main feed pump, Ib. per hour 1,750 1,750 1,750 1,750 1,750 
Steam to miscellaneous heating, &c., Ib. per how 2,000 2.000 2,000 2,000 2,000 
Steam bled to L.P. heater, Ib. per hour 1,630 1,610 1,450 1,900 1,775 
Steam bled to H.P. heater, lb. per hour 4,800 4,800 4.600 5,100 4,050 
Steam from boilers,lb.perhour  .. 48,280 48,060 46,200 71,280 49,875 
Power developed by main units, 8.H.P. 5,020 5,070 4,995 5,035 5,000 
Power developed by auxiliary generator, kW 100 100 100 184 184 
Boiler efficiency, per cent. oat diet ; 85 BS 85 85 85 
Heat value of fuel, B.Th.U. per Ib. 14,000 19,000 19,000 19,000 19,000 
Heat rate—steam only, B.Th.U. per 8.H.P. per hour 10,425 10,270 10,025 11,040 10,820 
Fuel rate—all purposes, Ib. per 8.H.P. per hour ' 0 646 0-637 0-633 0-685 0 670 
Fuel rate—vorrected for price of Diesel oil using 1-5 
differential, lb. per 8.H.P. per hour ; see 0-639 

* 62 Ib. fuel oil per hour to Diesel engines. 

A and D-- auxiliary current supply from condensing turbine-driven generators 

B =auxiliary current supply from generator driven by the main unit. 

(= auxiliary current supply from Diesel-driven generators. 

Kk auxiliary current supply through transformers from main unit 

Fuel Rate Calculations for 30,000 S.HP.—-Twin Screw. 
Geared turbin Turbine-electric. 
A B c. D k 

Condensate temperature, deg. Fah &S SS 88 88 88 
Rise in air ejector cooler, deg. Fah 5-9 6-0 6-3 5-7 5-7 
Rise in feed tank, deg. Fah. .. 6 23-7 23-7 23-6 23-8 
Rise in L.P. heater, deg. Fah.. 5 87-3 87-0 87-7 87-5 
Rise in H.P. heater, deg. Fah. “a 95 95 95 95 
Final feed water temperature, deg. Fah 300 300 300 500 
Steam to air ejectors, lb. per hour 1,300 1,300 1,300 1,300 
Steam to main condenser, lb. per hour 218,000 204,000 205,000 225,000 
Steam to auxiliary generator, lb. per hour -- ° 23,600 — 
Steam to main feed pump, lb. per hour oe 5,500 5,500 5,500 
Steam to miscellaneous heating, &., Ib. per hour 5,000 5,000 5,000 
Steam bled to L.P. heater, lb. per hour 16,000 14,500 17,200 
Steam bled to H.P. heater, Ib. per hour 27,200 25,500 
Steam from boilers, lb. per hour .. 273,000 255,800 
Power developed by main units, 8.H.P 29,610 29,680 
Power developed by auxiliary generator, kW 1,500 1,500 
Boiler efficiency, per cent ‘~  +f 4 85 85 
Heat value of fuel, B.Th.U. per Ib. ~-.* 19,000 19,000 19,000 
Heat rate—steam only, B.Th.U. per 8.H.P. per hour 10,000 9,350 10,510 10,390 
Fuel rate—all purposes, lb. per 8.H.P. per hour 0-629 0-619 0-610 0-652 0-644 


Fuel rate-——-corrected for price of Diesel oil using 1-5 
differential, lb. per 8.H.P. per hour ——- - 


* 920 lb. fuel oil per hour to Diese 


0 625 


| engines. 


\ and D auxiliary current supply from condensing turbine-driven generators. 
B= auxiliary current supply from generators driven by the main unit 

(— auxiliary current supply from Diesel-driven generators. 

E = auxiliary current supply through transformers from main units 


two types of drive, the performance is at a stand-off, 7.c., 
for the same steam and vacuum conditions the Rankine 
cycle efficiencies on a turbine brake horse-power basis, 
neglecting the astern element, are about the same when an 
honest effort is made to get the best in each case. However, 
when including the astern element, transmission efticiency 
and auxiliary power requirements, such as excitation, 
ventilation, lubrication, &c., all as considered in the overall 


fuel rate per propeller shaft horse-power hour, the modern, | 


efficient, geared turbine is the more efficient. The per- 
centage difference in fuel rates is less in the case of the 
larger drives. 

(f) Operating Cost.—This item combines the investment 
charges on the first cost and the fuel cost, and is in favour 
of the geared turbine. The exact amount varies and is 
influenced by many factors. The difference is appreciable 
in some cases and relatively inconsequential in others. A 
full and detailed comparison of this item would be very 
complicated, and likely indefinite when made, in any except 
a specific case. The investment cost differential is smaller 
in the case of the lower powers and greater in the case of 
the higher powers. Ga the other hand, the fuel cost differ- 
ence is a greater percentage in the lower powers than it is 
in the higher powers. 

(g) Astern Power.—Much has been said concerning the 
relative performance of the two drives in astern power. 
Geared turbine arrangements will supply anywhere from 
25 to 70 per cent. horse-power astern, depending upon the 
design and character of the astern elements. Electric 
drive using a single winding motor will supply 100 per cent. 
astern horse-power at the motor shaft. Electric drive 


are all simple enough, as well as reliable, when understood 
and cared for. 

(i) Weight and Space. 
geared turbine drive—not including boilers, condensers and 
auxiliaries—is about 50 to 60 per cent. that of the electric 
drive. Also, the net floor space is usually less for the 
geared turbine. However, the items of weight and space 
are not always important. The machinery arrangement is 
in many cases favourable to the electric drive, both from 
the hull standpoint and also from the piping standpoint. 
A definite evaluation of these items can only be determined 
in connection with a specific case. 

(j) Racing of propellers when leaving the water is purely 
a matter of turbine governor and can be avoided easily in 
either case by providing the turbine with a speed governor. 
Such a governor is essential with the electric drive, and is 
also supplied with certain makes of geared turbine drive. 

(k) Intangible Advantages.—This item favours the elec- 
tric drive on the following counts :— 

1. Torsional vibrations, when and as they may be set 
up in the propeller and line shafting, are not transmitted 
to the ship structure. 

2. In the case of casualty to a prime mover the shift to 
the emergency set-up can be made in a few minutes, 
whereas in the geared drive considerably more time would 
be required. This is relatively important, particularly in 
comparison with a g installation in which the 
emergency piping and valves are not installed. 

3. Unidirectional turbines with consequent simplifica- 
tion and elimination of the astern element. 


4. Shutting down of one prime mover unit for inspec- | 


The weight of a modern, efficient 


tion or repair to its condenser. If divided water boxes are 
used, tubes may be plugged without shutting down the 
turbine, but no extensive repairs can be m while the 
turbine is operating. 

5. The balancing of turbine rotors after installation, and 
like adjustments, are more conveniently made in the 
electric drive. 


Fuet Rare ANALYSES. 


| For the fuel rate analyses two arrangements are con- 
sidered: first, a 5000 shaft horse-power single-screw 
vessel; and second, a 30,000 shaft horse-power twin- 
screw vessel. The fuel rates are computed for turbine- 
electric and geared turbine propulsive machinery, and in 
both cases the analyses show the differences to be expected 
using dual drive (turbine-electric) or attached generator 
(geared turbine), and using Diesel-driven auxiliary sets 
instead of turbine-driven auxiliary sets. 

The following steam conditions and feed temperature 
| used in the analyses are regarded as very conservative, 
| and it is recognised that higher pressures and temperatures 
are entirely feasible in both types of drive : 


400 lb. gauge boiler pressure 

375 lb. gauge throttle pressure 

250 deg. Fah. superheat at the turbine throttle 

693 deg. Fah. total temperature at the throttle. 

284in. vacuum at the turbine exhaust. 

300 deg. Fah. feed water temperature employing two 
| stage feed heating. 

85 per cent. boiler efficiency. 

19,000 B.Th.U. oil. 


It is assumed that the drop in pressure between the 
boiler and turbine of 25 lb. will just balance the radiation 
losses and develop sufficient heat to maintain a constant 
superheat. 

Admittedly, there are numerous minor variations possible 
which would modify the ultimate result slightly one way 
or the other. For instance, all or a portion of the auxilary 
sets could be operated non-condensing and their steam used 
for feed heating or led into a low-pressure stage of the main 
turbine, or both, with a slight gain in efficiency. However, 
such arrangements lead to a certain degree of complication, 
and whether or not they are justified depends upon the 
particular installation. Since the two types of turbine 
drives are considered, care has been taken to place all 
calculations on the same or equivalent basis. When con- 
sidered on this basis, calculated comparative performances 
are a better barometer than figures taken from vessels in 

| operation because of the unknown factors in the latter and 
| the extent to which the human element influences the 
results. Fuel rates to be of any comparative value must 
be specific concerning what items they include and the 
manner of arriving at the result. 

In any yses of economy it is entirely correct to 
consider the propulsive plant together with ite direct 
| auxiliaries and accessories as representing one phase, and 

the ship’s plant such as lighting, heating, cooking, ventila- 
tion, &c., as another phase. The ship's plant will have no 
appreciable influence on the analyses of the propulsive 
| plant except the cost rate at which auxiliary power is 
supplied, and this can be duly allowed. Therefore, since 
| the ship’s plant load varies so widely for different types of 
| ships and different trade routes, an average condition has 
been estimated and introduced into the analyses in order 
to get a better idea of the actual total. 

The fuel rate tables are self-explanatory ; however, it 
is of interest to note the relatively small saving effected 
| by the use of the dual drive and attached generator. This 

is to be expected in the case of the 30,000 shaft horse- 
power ship. It is also of interest to note that, considering 
first cost and fuel cost, Diesel-driven auxiliary sets are 
not justified in the cases cited. 








GOLD FROM ANTIMONY ORES. 


Tuer South African Mining and Industrial Magazine states 
that there appears at last to be warrant for hope that a 
| successful process for recovering the gold content of the 
}antimonial ores of the Murchison Range has been dis 
|eovered. That the gold content of these ores is of high 
| value was demonstrated by Dr. Merensky years ago, and 
| his assay plan of the partially developed claims of the 
| Alpha Gold Exploration Syndicate, Ltd., was considered 
| worthy of a special report to the Union Government by 
| Sir R. Kotze, when he was Government Mining Engineer. 
At that time, however, it was an accepted belief that there 
was no economic process of recovering gold from anti- 
monial ores. Mr. J. R. Williams, who was for nineteen 
| years chief metallurgist to the Corner House Group, has 
now conducted experiments on these particular ore bodies 
| with corduroy catchment on a fairly large scale, and has 
unquestionably confirmed Dr. Merensky’s report, so that 
high gold values can be taken as established beyond dis- 
pute. Five hundred tons of what Mr. Williams calls 
“* representative ore *’ from the Alpha Gold property were 
crushed at the mill owned by the Monarch Gold Mining 
| Company, a 600-mesh screen being used. By the single 
process of passing the fines over corduroy he obtained a 
recovery of 7} dwt. of gold per ton. That these anti- 
| monial ores contain much free gold was further confirmed 
| by cleaning up the die sands from which was recovered 
| fine gold of the size of crushed mealies, some of the 
|“ nuggets” weighing a full pennyweight. No attempt 
| was made to treat the concentrates from the corduroys, 
| but the residues assayed over 12 oz. perton. The publicity 
given to the Euzlin-Eklund process of gold recovery from 
|refractory ores influenced Mr. Williams in conducting 
| further experiments with this new process of recovery, 
| which he terms a process of simple amalgamation. Sample 
| of the ore taken before and after treatment by Mr. Williams 
| were sent to Barclay’s Bank for assay, with the following 
| result :--(1) Head value, 15-5 dwt.; tail value, 2-9 dwt.; 
(2) head value, 41-0 dwt.; tail value, 2-6 dwt.; (3) head 
| value, 11-9 dwt.; tail value, 2-5 dwt. The low and level 
| values left in the residues is a distinctly encouraging feature 
|of the new process, and it only remained to prove the 
| operating costs of the new process as far as its chemical 
| consumption was concerned. 
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Diesel Engine Users Association. 


REPORT ON HEAVY OIL ENGINES. 


THE report on heavy oil engine working costs during 
the year 1928-29 was submitted at a meeting of the Diesel 
Engine Users Association, held on Friday, February 2Ist. 
Excellent support has again been afforded by members 
at home and abroad to the preparation of the Association’s 
annual tables of heavy oil engine working costs, returns of 
the standard data asked for by the Committee having been 
sent in by forty-two undertakings in the British Isles and 
by fourteen undertakings overseas. While the charac- 
teristics of the costs have changed little since the last 
report, there are signs that a change is impending owing to 
the number of home stations which are conforming, or 
preparing to conform, with the national electricity scheme 
by taking a bulk supply of energy. The opportunity has 
therefore again been taken to impress upon those members 
who are affected to continue to send in annual returns of 
heavy oil engine working costs, even if the use of their 
generating plants may be much reduced under the new 
There are also indications, the report states, 
that the authorities directing the national electricity 
scheme will be sympathetically interested in precise 
information regarding the cost of working oil engine plant 
for peak work and emergency purposes. One oil engine 
station has already been temporarily selected for operation 
under the scheme, notwithstanding that it has been con- 
nected to the power line. Similar employment of another 
oil engine station is under consideration, and it is a note- 
worthy fact that one large undertaking which is closely 
associated with the arrangements for electricity supply on 
the modern super scale is, after a long and thorough expe- 
rience of the employment of oil engines, continuing with 
the modernisation and extension of its oil engine installa- 
tion. 

The present position, the report goes on to state, seems 
to be that, while supply engineers interested in oil engines 
generally understand the exigencies of the national scheme, 
which temporarily renders necessary the ignoring of the 
inherent suitability of oil engine plant for peak load and 
emergency work, there are some who feel sure that the 
rapid growth in the demand for electricity will render 
desirable from all points of view, and sooner than was 
formerly anticipated, the employment of all available 
heavy oil engine plant and even the extension of such 
plant. Owing to so few engineers having realised the 
advantages of oil engine plant twenty years ago, the main 
trouble at present is that this plant is too small in the 
aggregate, but it is considered certain that if the require- 
ment of extension arises the question of size of plant with 
reasonable cost will present no difficulty. 


conditions. 


larger engines of this type have since been installed by 
members of the Association. The original object of pre- 
paring this list was to discover which types and sizes of 
engines, if any, was most worked, but there seems to be 
little to choose between one and another in this respect. 
Contrary to what usually happens with other kinds of 
prime movers in power station work, it has always been 
noticeable that the smaller units are kept in efficient and 
economical service to a great age. The very low timo 
service for some of the larger engines given in the table is 
attributable to their having been installed entirely for 
peak load and emergency service. 

The total output reported upon increased by only 
about 24 million units, the slackening in the rate of increase 
being attributable to a number of public supply stations 
having to take electricity in bulk. During 1928-29 new 
plant with an aggregate capacity of 6100 kW was installed 
among the stations listed. Of that capacity, 5500 kW was 
installed in Great Britain; nine engines were of the air- 
injection type and eight of the mechanical injection type. 
The average costs of the home stations are about 74 per 
cent. better than for the preceding year, this improvement 
being due mainly to the fall in the average price of fuel oil. 
The overseas stations fared worse than in 1927-28 in the 
matter of costs to the extent of about 5-9 per cent. Here 
the explanation was a rise in the average price of fuel oil 
and a perceptible fall in the average station plant load 


Taste B 


Best Results Obtained in 1928-2 


group costs shows that Group 3 paid considerably the lower 
average price for fuel, and it is likely that fuel of a lower 
average calorific value was used by this group of stations. 
The fact that the Ashford station passes all fuel through 
a centrifugal cleaning machine before use points in the 


Taste A—Group Average Results for Home Stations. 


Fuelcon- Running 
sumption plant 
per unit load 
generated. factor. 
Ib. Per cent. 


Group 1.—High-revolution A.I. ex- 
submarine engines 0-70 66-2 


Group 2.—Mainly normal medium- “pe ed 

A.l. engines oe 0-673 65-2 
Group 3.—Mainly mec hanic cal inje c tion 

(high compression) engines. . 0-705 61-0 
Group 4.—Mainly mechanical injection 

semi-Diesel or surface ignition engines) 0 853 46-2 


same direction. Inspection of the individual results of 
representative stations shows that there is really very little 
to choose between air injection and high compression 
mechanical injection engines in regard to fuel con- 
sumption. The best figures were as given in Table B. 


9 Compared with 1927-28 


Fuel con- B.Th.U Running 1927-28. 
sumption per unit plant load 
per unit generated. factor. Fuel per unit Runn’g plant 
generated. generated. load factor 
Lb. Per cent Lb. Per cent 
Buxton Corporation .. a 0-61 11,890 65-0 0-629 60-8 
Alderley Edge and Wilmslow Electric ity Board .. 0-63 12,280 64-8 0-627 63-4 
Lewes and District Electric Supply Company, Ltd. 0-702 13,680 47-5 
Royal Burgh of Rothesay a: hee 0-651 12,680 62-7 0 666 57-0 
Sussex Electricity Supply Company, Ltd., Crawley 0-636 12,400 68-5 0-616 70-3 
Kastoorchand Mill, Bombay ‘ 0-670 13,050 60-3 0-672 64-0 
Bognor Gas and Electric Company 0-638 12,460 72-7 0-630 73-5 
Chester Waterworks Company 0-657 12,780 66-9 0-645 65-8 
Delhi Electric Supply and Trac tion C ee any, Ltd 0-670 13,050 63-0 0-680 61-1) 
Epsom Urban District Council ; 0-66 12,860 65-6 
64 0-72 14,050 50-0 


Oban Town Council 


factor. The fifty-six stations included in this return 
employed 229 engines; 162 engines of 40 to 499 B.H.P. 
generated 39 per cent. of the total output, 52 engines of 
500 to 999 B.H.P. generated 45 per cent. of the total 
output, 15 engines of 1000 to 1701 B.H.P. generated 16 per 
cent. of the total output. 

In these reports the average gross calorific value of the 


Some scepticism has been expressed as to the authen- 
ticity of some of the best of these results, but the same 
stations are in or very near to the list of best results year 
after year, and their figures usually consistently follow the 
respective running plant load factors. An inspection of 
Table Il.—which is not reproduced—shows that there is 
a number of other results practically as good as those 





The first table in the report gives a list of the engines fuel used is taken at 19,500 B.Th.U. per pound. The recorded above. The group results for home stations 
included in the return this year and the output conditions general average fuel consumption was 0-721 lb.—equiva- during the year 1928-29 are shown in Table C. 
Taste C—Group Results for Home Stations, 1928-29. Taste D—Comparative Summary of Results 
(1) (2) (3) (4) 
High Mainly Mainly Mainly Home stations Overseas stations 
revolution normal mechanical _ semi-Diesel 
ex- air injection or surface - - 
submarine injection high ignition 
engines. engines. compression engines. 1928-29. 1927-28 1928-29. 1927-28. 
engines 
Number of stations a ie 3 26 s 5 Number of stations 42 38 14 13 
Total number of units gene rate rd 10,896,980 30,722,524 7,234,246 1,420,322 Total number of units gene rate dl 50,274,072 47,940,648 35,998,579 35,799,506 
Total number of engines 12 98 31 12 Total number of engines ' 153 137 76 69 
Engine hours run .. 29,109 218,138 76,951 29,581 Engine-hours run .. 353,799 311,431 222,456 208,376 
Average number of hours run 1 per engine 2,425 2,230 2,480 2,460 Average number of hours. run 1 per engine 2,310 2,27 2,930 3,019 
Total capacity of oil engines, kW. - 6,660 23,979 4,738 1,201 Total capacity of oil engines included 
in return, kW. ea 36,578 32,989 20,091 18,613 
Average capacity per station, kW. 2,220 923 592 240 Average capacity per station, kw 872 868 1,430 1,430 
Maximum simultaneous load carrie -d Maximum simultaneous load carried 
on oil engine plant . : = 5,903 19,103 3,705 1,008 on oil engine plant, kW .. Ao. aha 29,719 26,659 12,889 12,410 
Ditto ditto (pe reentage of kW in- Ditto, percentage of kW installe a 81-3 80-3 69-3 66-7 
stalled) ° . 90-0 79-8 78-3 83-8 
Station load fac tor, ‘pe r cont. a ae 18-7 17-0 20-9 13-8 | Station plant load factor, per cent. 
Total units generated x 100 > 17-75 17-2 23-5 26-3 
Total capacity of H.O.E. Plant x 8769 J 
Demand load factor, per cent. ..  .. 21-0 18-36 22-3 16-16] Demand load factor, per cent. .. } 
Total units generated x 100 19-32 20-7 32-6 33-6 
8760 x maximum load carried on H.O.E. J 
Aunning plant load factor, per cent... 66-2 65-2 61-0 46-2 | Running plant load factor, per cent 
Units generated x 100 64-0 63-7 60-7 59-7 
(Rated full load of Set 1» —— run by 
Set 1)+(Do. Set 2)+ J 
Average price paid for fuel oil, per ton TOs. 3d. 84s. 6d. 70s. bd. Yls. 4d. Average price paid for fuel cil ‘per toi. Sis. Od ls. 4d 1068. Od 102s. Od 
Ditto lubricating oil, per gallon... .. 4s. O.1. 2s. 54d. 2s. 84d. 2s. Od. Ditto lubricating oil, per gallon . . 3s. Ofd. 3s. Id. 3s. 4d 3s. 7}d 
Average fuel oil consumption per unit Average fuel consumption per unit 
PT os! aa ae 4s" 8% 0-70 0-673 0-705 0-853 generated, Ib. ‘ 0-71 0-706 0-738 0-717 
Average lubricating oil eae Average lubricating oil consumption 
per unit generated, gallon 0- 0033 0-0015 0-00135 0.0036 per unit generated, gallon 0-00187 0- 00176 0. 00166 0-00142 
Average number of rated B.H. P. hours Average number of rated B.H. P. hours 
run per gallon of lubricating oil 752 1,525 1,820 900 run per gallon of lubricating oil .. 1,255 1,320 1,485 1,770 
lverage Engine Cost per Unit Generated Pence. Pence. Pence. Pence. Average Engine Cost per Unit Generated Pence. Pence ence. Pence 
Fuel... .. ~ “ we oe es 0-285 0-319 0-266 0-418 Fuel. ; <<. <% oh ‘ 0-307 0-345 0-420 0-392 
Lubricating oil .. — 0-144 0-044 0-044 0-119 Lubricating oil 0-068 0-066 0-067 0-062 
Water and stores . ; ‘ 0 -025* 0-017 0-008 0-021 Water and stores 0-018 0-019 0-014 0-012 
Wages, running staff .. ae 0-076 0-148 0-164 0-448 Wages, running staff ‘ i 0-143 0-154 0-126 0-106 
Repairs and maintenance, "“ineluding Repairs and maintenane e, ‘including 
UP EROOGE cc oe 08 Os ee 0-190 0-078 0-090 0-079 labour thereon 0-104 0-108 0-077 0-093 
Total 0-720 0-606 0-572 1-085 Total 0-640 0-692 0-704 0-665 
| 


under which they were operated, and it shows that there 
has been a great change in the features of this table since 
the first edition in 1922-23, for the list then only contained 
six engines of 750 brake horse-power and upwards, and for 
the most part they were ex-submarine engines adopted for 
station work. Now, however, there are thirty-five engines 
of 750 brake horse-power and upwards, including three of 
1700 horse-power, and there is therefore the prospect of 
obtaining information on the working costs of working on 
a much larger scale than formerly. The two-stroke opposed 
piston type of engine is making progress, and there is a 
great relative increase in the number of mechanical 
injection engines. In 1922-23 six engines of this type, 
ranging in size up to 380 brake horse-power, were reported 
on, whilst the present list includes fifty-two such engines, 
ranging in size up to 900 brake horse-power, and still 





* 3s. per 1000 gallons paid for water. 


lent to about 14,050 B.Th.U.—per unit generated at an 
average running plant load factor of 62-5 per cent. The 
overall thermal efficiency was thus about 24-3 per cent. 
This result is not quite so good as that of 1927-28, which 
was a thermal efficiency of 24-66 per cent. at a running 
plant load factor of 61-8 per cent. The slight increase in 
average fuel consumption was more marked in the overseas 
station group, and it seems to have been due to a somewhat 
greater proportion of the output having been generated 
by small engines. The group average results for home 
stations are given in Table A above. 

In making use of these group results for comparative 
purposes the prices and qualities of the fuel used must also 
be taken into account. For instance, in these average 
results for consumption only, Group 2 shows to slightly 
better advantage than Group 3, but an inspection of the 


A comparative summary of the results of the main 
Table II. covering forty-two home stations and fourteen 
stations overseas is given in Table D. The report 
also deals in detail with lubricating oil consumption, and 
it is shown that the average consumption of 0-00178 
gallon per unit generated was slightly worse than that 
obtained in 1927-28. On the other hand, the cost of repairs 
and maintenance during the year shows an improvement 
on the cost during the previous year. 








A NEw station, known as Birkbeck, was opened by the 
Southern Railway on Sunday last, March 2nd. It is on 
the Beckenham Junction—Crystal Palace line. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own ( ‘orrespondent.) 


Market Inertia. 


Tue dullness which has characterised the iron 
and steel and engineering industries in the Midlands and 
Staffordshire during recent weeks is unrelieved. There 
has been little market activity, and the weekly meeting 
at Birmingham to-day—Thursday—was but sparsely 
attended. There was no more disposition on the part of 
consumers of iron and steel to enter into forward commit- 
ments, while specifications against existing contracts fell 
below producers’ expectations. While, as far as can be 
seen, there is no immediate prospect of increased 
momentum at the iron and steel works in this area, there 
is, as a result of the British Industries Fair, a more buoyant 
feeling in Midland industrial circles than has been the case 
of late. Manufacturers in practically all branches of trade 
have done some business and have hopes and prospects of 
much more to come, so that matters should mend ere long. 


Blast-furnacemen Furnish a Surprise. 


Though the Birmingham market was prepared 
for a reaffirmation of current pig iron prices by the Central 
Pig Iron Producers’ Association, they were truly surprised 
when they discovered that producers were sufficiently self- 
confident to reaffirm them till the end of April. For some 
time now consumers have been endeavouring to effect a 
reduction in prices, and have been withholding orders to 
this end. They have pointed to the falling cost of furnace 
fuel and the falling away of demand, and have stressed 
the necessity for lower pig iron prices. Furnacemen have 
not only been deaf to their entreaties, but have signified 
their belief in their ability to outstay the pressure. of 
users at least for another month. In view of the reports 
as to accumulating stocks at the furnaces, consumers are 
rather mystified at this procedure. There are those who 
consider the Association unwise and think that its power 
to control selling prices is likely to undergo a more severe 
test than it has known since its inauguration some twelve 
months ago. Thus far the Association has not been put to 
the proof of adversity, but having known the bane of 
“cut-throat” competition, smelters will undoubtedly 
hold together as long as is possible. Prices have been 
raised by the Association from an uneconomic level and 
disunion would in all probability spell a return to a similar 
state of affairs. The Producers’ Association is a strong 
body at present, and it is hardly likely to jeopardise its 
chances of continuing the good work initiated by taking 
up an unreasonable attitude. When the situation warrants 
it, it may concede what it considers necessary. It is evident, 
however, that at date it sees no reason to lower its standard 
of prices nor does it anticipate any material change for 
the worse in its circumstances over the next month. 
Consumers of pig iron this week have hardly made up their 
minds how to act or they are not in immediate need 
of material, for business was little, if any, more active 
than a week ago. Tonnages bought were small, and the 
same reluctance to make new contracts as has been shown 
of recent weeks was manifest. Rumours of the stocking of 
iron by Northamptonshire furnaces continue prevalent, 
but it is asserted that in Derbyshire, where most of the 
furnaces have pipe foundries allied to them, output is 
being absorbed. The current quotation for Midland brands 
of forge and foundry iron are :—Northamptonshire : 
Forge, £3 lls.; No. 1 foundry, £3 18s.; No. 2, £3 17s.; 
No. 3, £3 15s.; No. 4, £3 14s. Derbyshire: Forge, 
£3 14s. 6d.; No. 1 foundry, £4 Is. 6d.; No. 2, £4 Os. 6d.; 
No. 3, £3 18s. 6d.; No. 4, £3 17s. 6d.—delivered at stations 
in the Black Country. 





Sheet Prices Advanced. 


The movement on the part of producers of 
galvanised sheets to unite in fixing a minimum selling 
price in order to stop the price holocaust which has been 
in progress in the industry for some months past, has been 
carried a step further since my last letter. Makers generally 
have now followed the lead of those who took the initiative 
in putting up their quotations, despite a lifeless market, 
and indeed have gone further. It is stated that makers, 
as a result of the conversations which have been going on 
since the middle of February, have decided on concerted 
action, and have fixed the minimum selling figure of 24 
gauge galvanised corrugated sheets at £11 17s. 6d. per 
ton, a figure 7s. 6d. per ton higher than the price at which 
they were recently being offered, and half-a-crown above 
the new figure asked by the pioneers of the movement. 
Moreover, they consider the time opportune for again 
applying a general control to the thinner gauges, and 
£16 7s. 6d. has been fixed as the price of 30 gauge. Since 
the control was suspended, there has been a considerable 
subsidence of values, business being done at about £15 10s. 
This development has tended to alter the situation con- 
siderably. There was quite a hopeful undertone in Bir- 
mingham this week, and buyers came on to the market 
with business which it is considered they had been holding 
back for still lower terms. Millowners are of opinion that 
the right move has been made, and anticipate the receipt 
of some substantial orders from overseas markets in the 
near future. The stiffening of prices, they think, will 
cause users abroad to estimate their requirements, and to 
place orders at what is now likely to be the lowest selling 
figure. 


Business in Steel. 


Demand for steel continues disappointing, and 
district steel mills are not well placed for orders. Fre- 
quent roll changing is necessary, and the profit level is 
accordingly reduced. One encouraging feature remarked 
upon on 'Change in Birmingham this week is the activity 
amongst Midland rolling stock makers in the construction 
of all-steel vehicles, both for home and foreign markets. 
In the annual report of a Birmingham firm a day or two 
ago, it was stated that there was now a considerable demand 
for this class of coach, and the firm has a large number 





on order. It is also reported that inquiries during the 
past week or so for steel arches for collieries have been 
of an encouraging character. On the other hand, con- 
structional engineers in South Staffordshire are only doing 
a moderate business, and are purchasing only relatively 
small supplies of steel. Some large rebuilding schemes 
have recently been completed, both in London and the 
provinces, but there is not much tonnage coming forward 
to replace them. Competition continues keen, and engi- 
neers complain of the narrow margin of profit left after 
all expenses have been taken into account. Finished steel 
prices are upheld by the Association at £8 7s. 6d. for angles, 
£8 10s. for joists, and £8 17s. 6d. for ship, bridge and tank 
plates of jin. and over, subject to rebate. Automobile 
engineers are not taking steel as freely as is usual at this 
time of the year. It has been noticeable for some months 
that the estimates of steel consumption in the motor car 
trade were not being realised. The explanation of the car 
manufacturers is that in the prevailing uncertainty they 
are unable to proceed with developments which had been 
projected. The demand for plates is but moderate, but 
local works are in many instances fairly well employed. 
Business in semi-finished steel shows no sign of improve- 
ment. Sellers maintain recent quotations. Price hardly 
seems to be the controlling factor just now, for merchants 
report but poor orders for foreign material. Small steel 
bars are named £8 upwards, and mild steel billets £6 2s. 6d. 
upwards. Owing to the general quietness of trade, the 
increase in continental values has passed without much 
comment. There is still a margin considerably in favour 
of continental steel, particularly in those lines consumed 
in this district. 


Staffordshire Bar Iron. 


Activity in the Staffordshire bar iron industry 
continues below par. Work is unevenly distributed in the 
best bar and Crown bar branch. Some firms producing 
marked bars are fortunate enough to be able to maintain 
a steady output, but other firms are not so satisfactorily 
placed. Prices are unchanged at £12 10s. for marked bars, 
£10 to £10 7s. 6d. for Crown iron, and £9 2s. 6d. upwards 
for common bars. Wrought iron strip sells at £11 2s. 6d. 
per ton. Ironmasters are not despondent, for they anti- 
cipate an increased demand for best iron when industry 
generally gets into ite stride again. There are almost 
weekly fresh evidences of the return to favour of iron for 
engineering purposes, and users are hopeful of placing 
substantial orders for marked bars at some later date. 
There is sufficient faith in the superiority of iron over steel 
for certain engineering purposes to ensure at least a 
moderate demand for best quality bars continuing for 
some time to come. 


Automobile Engineering. 


The automobile engineering industry in the 
Midlands is reported to be consumng much less steel than 
is normally the case at this period of the year. As a matter 
of fact, there has been a falling away of business in many 
quarters of the motor car trade since the year commenced, 
due, it is contended, to the national position of uncer- 
tainty. It appears to be widespread throughout the many 
ramifications of the industry, and it is now stated that a 
section of the trade which has enjoyed a steady run of 
business for a long time past, viz., the passenger-carrying 
vehicles and commercial lorries section, now shows signs 
of declining activity. Fortunately, firms which have 
specialised in this direction have a good trading year 
behind them, and most traders have now become recon- 
ciled to the necessity of awaiting some official pronounce- 
ment from the Government. In the private car section, 
business is of a restricted character. Agents are dis- 
inclined to risk the demoralising of the market by an inrush 
of foreign cars at reduced prices, while prospective pur- 
chasers are also stated to be awaiting the Budget before 
making their decision as to the class of car to buy. Pro- 
gress in the industry is likely to be held back until the 
Chancellor's decision is made public. 


Railway Orders. 


Contracts for 575 all-steel containers for rail and 
road transport have been awarded to Midland firms by 
the London, Midland and Scottish Railway. Of these, 
455 are to be supplied by the Butterley Company, Ltd., of 
Derby, and the Metropolitan-Cammell Carriage Wagon 
and Finance Company, Ltd., of Birmingham and Notting- 
ham, will supply the remainder. 








LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER. 


Motor Manufacturers and Heavy-oil Engines. 


At the annual meeting of Leyland Motors, Ltd., 
Leyland, near Preston, Mr. J. H. Toulmin (chairman) 
explained that a good deal of attention has been given 
during the past year to heavy-oil engines. A number of 
different types have been tested and further exhaustive 
tests and experiments are being proceeded with. The 
company’s works are fully employed and satisfactory 
order books are held. Mr. Toulmin stated that since the 
end of last September to date orders received for both 
goods and passenger vehicles were heavier than in the 
corresponding period of last year. The opinion was 
expressed that the withdrawal of the McKenna duties 
would inevitably deal a severe blow to the entire British 
motor industry. 


Manchester Production Engineers. 


It has been decided to organise a Manchester 
Section of the Institution of Production Engineers, a 
good attendance of engineers in the Manchester area 
interested in the proposal being present at a special meeting 
here during the past few days. 





Non-ferrous Metals. 


In certain sections of the non-ferrous metals 
market the steady decline in price levels, which has con- 
tinued during the past week, has attracted a fair amount 
of buying interest, although a good proportion of it has 
been less on account of consumers than for speculative 
purposes. ‘Tin has fluctuated rather considerably since 
my last report, but there has been a very appreciable 
loss on balance, the net decline of roughly £4 a ton on the 
week bringing prices in this section to about the lowest 
point touched for nearly eight years. At the moment 
the statistical position hardly favours a substantial 
recovery, though much of the business that has been done 
has probably been with a view to such recovery. In the 
case of copper, the demand has been only moderate, and 
here again, for the fourth week in succession, values have 
lost ground, on this occasion to the extent of nearly 
£1 10s. per ton. Speculative operations have helped to 
swell the past week’s purchases of lead, although much 
of the tonnage bought has been for industrial use. There 
has been a decline on balance of 10s. a ton, bringing 
current quotations to nearly £2 below what they were a 
fortnight ago before the reaction set in. 


Iron and Steel 


Users of Midland foundry irons are now definitely 
assured that selling prices will not be reviewed before the 
end of April, but so far as the Lancashire markets are 
concerned, buyers seem to be stolidly indifferent to com- 
mitting themselves much further than they have done 
already, and although on the whole there is a fair flow 
of delivery specifications locally few orders of any weight 
have been placed. Quietness continues also in Scottish 
irons and in hematite. Derbyshire and Staffordshire 
No. 3 are both quoted at 77s. per ton, with Scotch at about 
95s., and West Coast hematite at 92s., all delivered in 
the Manchester district. Bar iron is steady at £10 15s. 
for Lancashire Crown quality and £9 15s. for seconds, 
but the demand shows no indication of improvement. 
In the steel market there is a fair movement of locomotive 
sizes of boiler plates and of bright drawing bars, but in 
other respects business is exceptionally slow, construc- 
tional engineers in particular taking poor quantities against 
the contracts entered into some time ago. General plates 
and bars, apart from bright-drawing qualities, are attract- 
ing only limited attention. Values of both home and 
foreign steel materials, however, are fully maintained. 


Profit Sharing in an Engineering Works. 


The annual profit-sharing ceremony amongst 
the workers of Royles, Ltd., Irlam, took place last week 
when over 300 workpeople received from the firm 
their share of the year’s profits. Mr. H. C. D. Scott, 
M.I. Mech. E., the chairman of directors, announced to 
the assembled employees that the year 1929 had been a very 
successful one, and that all the workers were entitled under 
the scheme to receive a bonus equal to 12 per cent. of their 
wages. This compared with 10 per cent. for 1928. Mr. 
Scott said the directors realised that the workerg had 
assisted by their co-operation and good workmanship 
in attaining the excellent results. With the same hearty 
co-operation, he said, there was no reason why next 
year’s results should not be better still. These well-known 
works have had a long and successful period of successful 
trading, and extensions are now being carried out of the 
machine, fitting and pattern shops and stores, to enable 
the firm to cope with the increased business. 


Manchester Engineering Firm’s Successful Year. 


There are very few engineering firms in this 
district that have had such a continuously successful 
financial record as Mather and Platt, Ltd., the directors 
of which have been able to show an increased profit for 
the year of £27,000 over the previous year. In the course 
of his remarks at the annual meeting of shareholders, 
held last week, Mr. Loris E. Mather, the chairman of the 
company, indicated how this successful trading was 
brought about. He said that it was not enough that the 
firm’s productions should be of high quality and produced 
by efficient methods. Increasing attention had to be 
given to the marketing of the products, both at home and 
abroad, and that necessitated the highest types of publicity 
and salesmanship. The company was continually exploring 
the possibilities of increasing overseas trade in a practical 
manner by having its own trained men resident in no less 
than twenty different places in the Dominions and in 
foreign countries. In addition to that the directors and 
managers were continually visiting overseas markets 
and gaining first-hand information concerning their require 
ments. He referred to the serious handicap under which 
British manufacturers were labouring owing to the increas- 
ing cost of our social services which, he said, was many 
times higher per head of population than in any other 
country with the products of which we were in competition. 
The limit in that connection had now been reached and 
the additional burdens now being imposed by the raising 
of the school-leaving age could not be justified at the 
present time. He would rather see an extension of part- 
time day continuation schools run in connection with 
the local education authorities. With regard to the future, 
Mr. Mather said that the trade outlook for the present 
year, both at home and abroad, was not, so far, encourag- 
ing, especially in the textile trades. There was serious 
depression at home as well as in China, Brazil, India and 
Poland. Concerning Russia, Mr. Mather, speaking as one 
of those who had helped to organise the British Trade 
Delegation in Russia last spring, said that the possibilities 
of further trade were very encouraging. The country 
was developing fast industrially, and its rulers were deter- 
mined to produce and manufacture all they could by 
calling in technical assistance from other countries. Such 
assistance, he said, was being drawn upon much more freely 
from America and from Germany than from Great Britain. 
In spite of that it was encouraging to see that British 
exports for the last three months of 1929 were nearly 
three times what they were for the similar period in 1928. 
One of the biggest difficulties which handicapped British 
trade with Russia where machinery was concerned was 
the necessity for granting long credits, and until credit 
facilities could be more readily obtained many contracts 
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would be lost to this country. Credit contracts which 
Mather and Platt’s had entered into with Arcos were 
being satisfactorily executed and payments were promptly 
made when due. 


Commercial Motor Industry. 


That the Manchester Corporation is alive to the 
desirability of encouraging local industry is shown by 
the action of the Transport Committee in recommending 
the purchase of fifteen six-cylinder motor buses from 
Crossley Motors, Ltd. It is the fourth repeat order which 
has been placed with this Manchester firm, and makes a 
total of nearly 100 omnibuses for the Manchester Corpora- 
tion. The same firm has also received an order from the 
Crown agents for the Colonies for four light six-wheeled 
vehicles for use in Kenya. They are to be provided with 
trailers and special tanks for carrying fuel and water, 
and they form the commencement of the mechanisation 
of the King’s African Rifles. 


BARROW-IN-FURNESS. 
Hematite. 


There is at the moment an element of uncertainty 
in the hematite pig iron market, which has not the life 
that it had. The steel outlook does not give rise to 
optimism, and that fact makes the local demand for iron 
ore on steel account a little uncertain. Proposed legislation 
is said by some to be affecting the trade at the moment, 
and there are even some who regard the uncertainty 
of safeguarding duties as being a factor in the present 
position. The market is a little easier, and it will be possible 
to give a better forecast as to the future of the trade 
in a few weeks. Continental business is steady, and there 
is some American trade. Ore, both native and foreign, 
is about the same. The steel market is dull and there is 
some fear of the Barrow rail department closing this 
week-end. Contracts which were booked some time ago— 
home and South American—are nearing completion, 
and new orders have not been booked in sufficient bulk 
to merit a continuance of the department. A lot depends 
upon what may be secured this week. 

Shipbuilding. 

On Tuesday, Vickers-Armstrongs, Ltd., launched 
from their shipyard at Barrow the steamer “ Lady of 
Mann,” built for the Fleetwood—Douglas service of the 
Isle of Man Steam Packet Company. She is 373ft. long, 
50ft. beam, 26ft. 6in. depth, and will be fitted with geared 
turbines to develop 10,500 s.h.p., and speed 22 knots. 
She will carry 2700 passengers and will be on the service 
at the end of June next in time for the celebration in 


connection with the centenary of the Isle of Man Steam 
Packet Company, Ltd. 








SHEFFIELD. 


(From our own Correspondent.) 
An Unsatisfactory Situation. 

Tue hoped-for improvement in the local steel 
trade is still deferred. In common with other centres, 
Sheffield is under a cloud at present, and the position gets 
worse rather than better. It goes without saying that in 
such a large area, with so many works and so many 
thousands of workers, the aggregate of activity is on a 
large scale, but it is far below productive capacity. While 
a few firms can be found which have reason to be satisfied 
with their position, a much larger number are very differ- 
ently fixed. The total volume of work has been shrinking 
for some time, and it continues to do so. Both the heavy 
and the light steel departments are affected to a consider- 
able extent, and the falling tendency has be to make 
itself felt in the case of those special lines that have hitherto 
been so briskly occupied. In the realm of steel production, 
the basic furnaces are still employed to a considerable 
extent, but consumers have not the confidence to place 
bulk contracts, and the orders which are about, although 
numerous, are for small quantities. They hardly absorb 
output, and, while there has as yet been no reduction of 
production, such a step may have to be taken at any time, 
unless larger business is booked. The acid side of pro- 
duction is on as disappointing a level as ever. Of the 
special departments, the one principally affected by the 
present trend of trade is that which caters for the auto- 
mobile trade, and there the difficulty is attributed, in 
large measure, to uncertainty as to the future of the 
McKenna duties. The cold-rolled steel and strip depart- 
ment does not quite maintain its previous high standard of 
activity. The demand for stainless, non-corrodible, and 
heat resisting steels keeps up well. 

In Lincolnshire. 

It is pleasing to be able to report that the North 
Lincolnshire steel area seems to have escaped the ten- 
dency to depression which has affected so many other 
centres. The present slump in the trade for steel sheets is 
affecting the works there to some extent, but it is not 
regarded as more than an ordinary fluctuation, and the 
tendency generally is towards expansion. At the Appleby 
works of the United Steel Companies, the output last year 
created a record, and, in the view of the management, 
prospects are favourable. The Lincolnshire plants for 
steel making and steel plates are on the most up-do-date 
lines, and as efficient as any in the world, with the result 
that costs of production are at a minimum. 


The Burbage Reservoir. 


When the Sheffield City Council decided last 
month, in consequence of an unfavourable poll of the 
ratepayers, to abandon its parliamentary Bill, it thereby 
dropped proposals for the construction of a new reservoir 
at Burbage, on the Derbyshire moors, although that scheme 
was not actually affected by the poll. There is, however, a 
likelihood that the scheme will be revived at an early date, 


as the Water Committee has recommended the Council to 
promote a new Water Supply Bill in the next session of 
Parliament. 


Electricity’s Effect on Gas Sales. 


The municipal gas and electricity undertakings 
of Leeds have been working in friendly rivalry, and the 
gas department reports a serious loss, which is attributed 
mainly to the competition of its sister service. For the 
year 1929-30 the estimated loss is £58,992, and a further 
loss of £5430 is expected for the year 1930-31. The total 
loss of income for the current year is about £47,000, of 
which £38,992 is loss on the consumption of gas. This is 
attributed mainly to three causes—the exceptionally mild 
winter, which has reduced the consumption for heating 
purposes ; the influence of the assisted wiring scheme of 
the Electricity Department, which has affected con- 
sumption by domestic users to the extent of from 60 to 
75 per cent. in cases in which electrical installations have 
been fixed ; and, advantage having been taken of renew- 
ing the services—approximately 6000—in all cases in 
which the Electricity Department has opened the ground 
to lay cables. The largest percentage of the total loss of 
income is due to the decreased consumption of gas through 
the change over of so many households from gas to elec- 
tricity through the assisted wiring scheme; and it is 
pointed out that the consumption of gas by these house- 
holds has dropped to such small proportions that they are 
no longer remunerative consumers. 


Bridging the Humber. 


It is possible that a beginning may be made in 
the near future with one of the greatest schemes of river 
crossing ever undertaken in this country, namely, that 
of bridging the Humber at a point near Hull, where the 
river is something like 2 miles wide. The question of 
bridging or tunnelling, in order to provide easy com- 
munication between the East Riding of Yorkshire and 
Lincolnshire, has attracted attention for a’ considerable 
time, and recently a conference representing sixteen public 
authorities appointed Sir Douglas Fox and Partners, 
consulting engineers, of London, to make a thorough 
investigation of the matter and present a report. The 
report now been received, and is in favour of a bridge. 
It is understood that a road bridge is recommended, with 
an approach road west of Hessle, across to Barton on the 
Lincolnshire side. It is estimated that this bridge, and the 
approach roads, would cost about £1,750,000. A bridge for 
both road and railway traffic would cost about £4,000,000. 
The full length of the proposed bridge would be about 
3} miles, and the carrying out of the work would occupy 
five years. It is suggested that the bridge should be of the 
high-level type, and at such a height that there would be 
no need to open it for the passage of ships. Borings have 
been carried out in the bed of the Humber, and it is under- 
stood that they have yielded evidence that it would be 
possible to have spans of such a length that they would 
not interfere with the existing channels of the river, and 
would not impede navigation in any way. One of the spans 
would be about 900ft. long. The report is to come before 
a@ meeting of the Hull City Council, and, if it is regarded as 
favourable, an immediate application will be made to the 
Minister of Transport and to Mr. J. H. Thomas for grants 
towards the cost of the work. 








NORTH OF ENGLAND. 


(From our own Correspondents.) 


First Surplus in Three Years. 


For the first time in three years there is a slight 
surplus in the proceeds and costs in the Northumberland 
coal mining industry after paying the minimum additional 
percentage, or basis, wages, and the excess, 2-76 per 
cent., is to be divided between the miners and the owners. 
The owners could, however, according to the terms of 
the county agreement, have claimed all the surplus in 
reduction of the very heavy deficiencies experienced since 
the beginning of 1927. The new ascertainment deals with 
the proceeds and costs during January, which determine 
miners’ wages in the county for March, and it indicates 
a substantial swing of the pendulum in the opposite 
direction to that of February, and for the first time since 
the termination of the national stoppage in November, 
1926, shows the economic result to be in excess of the 
minimum additional percentage to basis wages. When 
the county agreement came into operation in December, 
1926, the minimum percentage on basis wages was 80, 
and in consequence of bad trade and lower prices the per- 
centage was reduced in March, 1928, to 40 per cent., and 
at that level it has continued ever since. At no time in 
the two periods of these percentages have the economic 
results reached the minimum lines, but on the present 
occasion the minimum level is slightly exceeded, and will 
permit, through the consideration of the owners, of a 
small advance in wages. In Durham county the minimum 
percentage on basis rates has not yet been reached through 
the medium of economic results. It is steadily approaching 
the minimum line, however. The report of the accountants 
indicates that the proceeds and costs for January would 
provide for 59-52 per cent. on the basis in March, as against 
47-56 per cent. in February, an increase of 11-96 per cent. 
The minimum in the county is 65 per cent., and, therefore, 
the deficiency is 5-48 per cent. Wages in Durham will 
be the same as in previous months, namely, 65 per cent. 
on the basis. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade 
shows no signs of improvement. As already stated a 
few weeks ago, the Carlton Ironworks of Dorman, Long 
and Co., Ltd., are being closed down. The last furnace 
in blast will be put out at the end of this week. A certain 
amount of work will, however, keep workmen occupied 
there for a little longer. This furnace has been producing 
ferro-manganese, and as it will not be replaced the number 





operating on the North-East Coast will be reduced to 14. 





Possibly, further reductions in the output may become 
necessary as there is no improvement in the demand, 
and makers’ stocks are slowly increasing. The one satis- 
factory feature is that continental markets are firmer, 
and imports of foreign iron into the Tees have almost 
ceased. Many consumers, it is stated, are holding off the 
market in the hope of price concessions, but makers still 
adhere to their official minimum quotations, No. 1 Cleve- 
land foundry iron being 75s., No. 3 G.M.B. 72s. 6d., No. 
4 foundry 71s. 6d., and No. 4 forge 71s. 


Iron and Steel Exports. 


The aggregate shipments of pig iron, manufac- 
tured iron, and steel from the Cleveland district during 
the month of February reached 65,591 tons, compared 
with 71,471 tons in January. Pig iron shipments showed 
very little variation, the February total being 16,168 
tons, compared with 16,656 tons in January ; but there 
was an approximate decline of 5000 tons in the manufac- 
tured iron and steel shipments, the figures being : 
February, 49,423 tons; January, 51,815 tons. One 
hopeful feature in the manufactured iron and steel trade 
is the fact that during the past two months three cargoes 
have been shipped across the Atlantic. Last month 1064 
tons of steel were shipped to Canada, and 838 tons of manu- 
factured iron to the United States. 


Imports. 


Statistics presented at this week’s meeting of 
the Tees Conservancy Commissioners showed that during 
the past four months 51,515 tons of iron and steel were 
imported from abroad, as compared with 62,345 tons in 
the corresponding four months of 1928-29, and 5150 tons 
in the pre-war period of 1913-14. Crude sheet bars, 
billets, blooms, slabs, &c., imported totalled 35,380 tons ; 
pig iron, 4116 tons, and plates, bars, angles, rails, sheets, 
joists, &c., 12,019 tons, as against 34,074 tons, 17,248 
tons, and 11,050 tons respectively during the same period 
in 1928-29. 


Hematite Pig Iron. 


Further downward tendency in the already 
unremunerative quotations of East Coast hematite pig 
iron seems likely to necessitate drastic action by producers. 
Transactions are largely confined to small parcels for home 
consumption, and as merchants have still substantial 
quantities on hand and are anxious to unload, they do 
not hesitate to undersell manufacturers. Overseas firms, 
which have hitherto bought extensively in this market, 
are drawing supplies chiefly from continental hematite 
makers at substantially below rates named for the products 
of this area. East Coast brands are on sale at 77s. 6d., 
and that figure is stated to have been shaded. 


Business in the foreign ore trade is practically 
at a standstill. Consumers are holding off the market and 
are refusing to take full deliveries as they fall due. Nomin 
ally, best Rubio ore is 22s. per tonc.i.f. Tees. Blast-furnace 
coke is in ample supply and weak in price. Good average 
qualities are on sale at 21s. delivered at North-East Coast 
works. 


Manufactured Iron and Steel. 


New business develops slowly in the manufac- 
tured iron and steel trade. Firming up of continental 
semi-finished materials, however, appears to be reacting 
to some extent to the advantage of products in this dis- 
trict. Works are still busily engaged in turning out ship- 
building materials and constructional steel, but other 
branches of the industry would welcome new orders. There 
has been an improvement in the galvanised sheet trade. 
Following the establishment of a minimum selling price 
there has been a buying movement, and 24 gauge is now 
quoted £12 to £12 15s. per ton. 


The Coal Trade. 


The demand in the Northern coal trade has gone 
down steadily of late, and March has opened very quietly 
as contrasted with what was experienced a few months 
ago. Prices have eased considerably since the year began, 
and it is hard to tell what they are in second hands, as 
there is so much difference in individual circumstances. 
The outlook is very uncertain, particularly for the 
secondary classes of fuel. As the summer approaches, it 
will be instructive to observe how far the demand keeps 
pace with the production, which is now very high and 
already in advance of requirements all over Europe. 
Curtailment of output on a large scale may be nearer than 
is at present supposed. The Northumbe rland steam coal 
position, whilst irregular, shows a steadier tendency for 
best qualities, and merchants find it almost impossible to 
secure loading turns before the middle of the month. 
Tonnage on hand, or near by, is ample to keep all the 
pits at full work, and neither through contractors nor direct 
is there much new business obtainable, except at maximum 
prices of 15s. to 15s. 3d. for large, and Ils. 6d. to 12s. 
for smalls. For the second half of March, however, the 
outlook is not encouraging, and sellers are numerous 
and press supplies on the market at 14s. 9d. to 15s. The 
Durham position shows no particular brightness. Best 
gas coal is offered freely, but merchants cannot force con- 
cessions, and 16s. 6d. to 17s. is steadily held. Second 
gas qualities, however, are being pressed on the market, 
and many good brands can bs picked up at 14s. 6d. Coking 
unscreened coals are in plentiful supply and fitters, in 
only odd instances, can afford to hold out against the 
pressure of buyers to secure discount values. The range 
of quotations is from 14s. to 15s., with most business 
done on the lower value. There is little demand for patent 
oven coke and, with stocks steadily increasing, sellers are 
quoting lower values. Patent oven coke has declined 
in value and 18s. to 19s. is now freely indicated. Beehive 
and special foundry is quoted at 26s. to 29s., Gas coke is 
steady at 22s. as stocks are almost cleared out. 
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SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

THE output from Clyde yards during February, 
amounting to twelve vessels of 47,184 tons aggregate, is 
well up to the highest figures recorded for that month, 
with the exception of the years 1921 and 1928, when excep- 
tionally high figures were recorded. Of the boats launched 
ten were of some 4000 tons or over, mostly consisting of 
cargo vessels. The following were included in the list : 


‘* Clytoneus,”’ twin-screw motor ship, 6400 tons, built Gor 
Messrs. A. Holt and Co., Liverpool; ‘ Antessa,”’ 5300 


tons, for Vaccaro Brothers, New Orleans; “ Princess 
Joan,” 5000 tons, for the Canadian Pacific Steamships, 
Ltd.; “ Bio Bio,” passenger, 4500 tons, for Compania 


Sud Americana de Vapores, Valparaiso ; and the “ Amster- 
dam,” twin-screw turbine, 4218 tons, for the London and 
North-Eastern Railway Company. Contracts announced 
during the month of February included the undernoted :— 
A motor tanker of 11,500 tons ; a motor ship of 5000 tons 
for Australian owners ; a motor vessel of 420ft. in length ; 
a motor tanker of 11,000 tons, for Swedish owners ; two 
steamers of 2500 tons and two of 1500 tons, for Messrs. 
Worms and Co., Paris. The Clyde total for January and 
February, amounting to twenty-seven vessels of 79,094 
tons aggregate, is well above the average, and, considering 
the state of the industry, is satisfactory. Work in the 
yards is proceeding expeditiously and smoothly. So far 
as the proposed scheme for rationalisation is concerned, 
opinions on the whole are favourable. It is generally 
recognised that the present producing capacity is greater 
than is ever likely to be required, and only by reducing 
that capacity can the industry be put on a satisfactory 
basis and costs so reduced that tonnage can be produced 
at acheaper rate. There have been various suggestions as 
to the method of employing rationalisation, and doubtless 
all of these will be thoroughly considered. 


Steel. 


The steel trade continues without any change of 
importance. Business has been pretty much on recent 
lines, and makers are fairly well supplied with work. 
Those in the West of Scotland area may perhaps have 
benefited from a lessening of local competition since 
Messrs. Beardmore ceased to be engaged on rolling plates, 
sections and rails. Some comparatively good orders for 
tubes have come to hand recently, but producers indicate 
that the general demand does not seem to have benefited 
so far by the new tube cartel arrangements. Business in 
sheets is most uneven. Light black sheets are compara- 
tively busy, but, on the other hand, makers have had 
great difficulty in securing orders for galvanised descrip- 


tions for which some low prices have been accepted. 
Prices have lately taken a turn, and have risen from 
£11 5s. to £12 5s. per ton for export. 


Iron. 


Short time is prevalent at many of the bar iron 
works, and conditions in the steel re-rolling branch are not 
much better. Bar iron prices are unchanged, and re-rolled 
steel bars are still quoted round about £7 12s. 6d. per ton, 
home or export. The demand for pig iron continues on 
quiet lines, and prices are without alteration. 


Dealers in scrap materials now find difficulty in 
inducing consumers to take up deliveries against con- 


tracts. Business, therefore, is uneven, and prices as a rule 
easy, with heavy steel about 653., cast iron machinery 
693., and heavy basic 62s. 6d.—all per ton. 


Coal. 


The depression in the export department of the 
coal trade still acute. Exporters have difficulty in 
inducing importers abroad to take up deliveries against 
contracts, and also in finding an outlet for unsold coal 
contracted for with the collieries. Lanarkshire splints 
alone are comparatively well placed. Prices are not 
tested, and are in the main nominally unchanged. Aggre- 
gate shipments amounted to 229,857 tons, against 239,029 
tons in the preceding week and 227,751 tons in the same 
week last year. The Swedish State Railways are in the 
market for 112,000 tons of locomotive coal and 8000 tons 
of bunker coal for delivery over April to June, and the 
Latvian State Railways have invited tenders for 80,000 
tons of locomotive coal over April to December. 


is 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Conditions. 


THE conditions prevailing in the steam coal 
industry of this district continue to be far from satis- 
factory, and there appears to be very little prospect of 
an immediate improvement. Anthracite coals have also 
lost their firmness, though on the whole they are better 
placed than most steam qualities. It is difficult to see 
how the position for undertakings producing steam coals 
can be otherwise, when the current demand for coals is 
so quiet, and the supply of tonnage to hand so manifestly 
inadequate. Last week, according to the returns of the 
Great Western Railway Company, shipments came to 
554,300 tons, which was less than the preceding week by 
33,700 tons, and was the lowest weekly quantity shipped 
this year. At the end of last week there were as many as 
forty-one idle tipping appliances at the various docks, ‘and 
only two steamers were waiting to get into berth. As 
the result of week-end arrivals, the situation on Monday 
was not very much better, when it is considered that the 
number of tipping appliances which were idle was still 
twenty-one, and only two steamers were waiting to berth. 
This was a bad start for the week, and it is inevitable that 
many collieries will be compelled to work short time this 
week. Unfortunately, the amount of chartering of late 
has been distinctly insufficient to put any life into the 


coal market. Returns show that last week the amount 
of tonnage fixed to load at South Wales ports was only 
just over 240,000 tons, which was 59,000 tons less than for 
the preceding week. Appreciably more than 300,000 tons 
is required weekly to keep the bulk of collieries busy. 
Inasmuch as the current demand for coals is so inactive, 
considerable interest is naturally displayed in any contract 
operations which are being negotiated, particularly as it 
is known that foreign competition is so keen. It is reported 
that a leading Cardiff firm has secured the contract for the 
supply of about 170,000 tons of steam coals, consisting of 
two-thirds large and one-third smalls, for the Central 
Railway of Brazil, to be delivered over the next three 
months, but as regards the Portuguese State Railways’ 
inquiry for 100,000 tons of small coals for delivery April, 
May, and June, the report is current that part of the busi- 
ness has been placed, but that it will be the end of this week 
before it is decided whether the whole of the 100,000 tons 
will be contracted for. There is also an inquiry for about 
16,000 tons of washed coals for a Spanish sugar works, to 
be delivered from May to September, and the Belgian 
Railways are in the market for 80,000 to 100,000 tons of 
coals, mostly smalls. The Swedish State Railways have 
issued tender forms for 120,000 tons of coals for delivery 
over the next three months at various ports, but it is not 
expected that much, if any, of that business will come to 
South Wales, as the competition of North Country and 
continental coals will probably be too severe. 


Shipping. 

The situation for shipowners as a whole has not 
improved to any material extent during the past week. 
The fact that there has not been a more perceptible move- 
ment in outward rates has been a matter for surprise, 
particularly as returns show that British and foreign 
tonnage is now laid up to the number of over 300 vessels, 
aggregating a carrying capacity of over 2,000,000 tons. 
All that can be said is that the market for large-sized 
tonnage has improved about 3d. per ton for the Mediter- 
ranean, but even for that direction there is still such 
irregularity in rates and in the near trades rates of freight 
are still very weak. Tonnage is now being fixed at 6s. d. 
to 7s. for Genoa, which compares with 6s. 44d. for a large 
steamer, the lowest rate during the recent depression. 
There is no mistaking the fact that there is less tonnage 
being offered for employment on the market, but unfor- 
tunately for shipowners the demand for coal carriers does 
not expand. If the inquiry for tonnage displayed any real 
briskness, outward rates would spring up 6d. per ton very 
quickly. 


Coal Audit. 


Mr. Finlay A. Gibson has issued a statement con 
cerning the report of the joint accountants of the South 
Wales Conciliation Board for the three months ended 
January 31st last. It is the most satisfactory which has 
been issued since that for the month of April, 1924, for it 
shows a credit balance of £484,454, or 9- 94d. per ton, which 
compares with a loss in the preceding three months of 
£114,560, or 2-43d. per ton. Against that profit, however, 
there must be set oft the loss suffered by the owners under 
the present agreement. This loss, which has been almost 
uninterrupted since January Ist, 1927, totals £4,949,000, 
so that under the present agreement the net debit balance 
to date amounts to not less than £4,465,000. The per- 
centage on the 1915 standard rates certified by the account- 
ants under the terms of the wages agreement is 18-39 per 
cent., which compares with a certified percentage of 
5-49 in respect of the trading results for the three months 
ended October last. The improvement was due partly to 
an increase in the proceeds, and partly to a decrease in 
the cost of production. There was an advance in the 
realised pithead proceeds compared with the previous 
three months of 4jd. per ton, while the decrease in the 
total cost of production was 74d. per ton, comprising a 
reduction of 2}d. in the wages cost and 5}d. in other costs 
of production. Undoubtedly the most important factor 
which contributed to this diminution in the costs of work- 
ing was the more regular working of the collieries. 

One of the matters to which special attention 
has been devoted during the past year or so is the con- 
dition in which South Wales coals are shipped. It is 
realised that, to meet the requirements of the foreign 
consumer, and also to meet foreign competition, coals 
must be delivered in the best possible condition. As is 
well known, there are devices for the minimising of the 
breakage of coal, viz., large steel boxes, which range up 
to 3 or 4 tons capacity. Unfortunately, the trimmers of 
Newport do not appear to be disposed to fall into line with 
the workmen at Cardiff, Penarth, and Barry, and “ box ” 
the quantity of coals which exporters require. Appa- 
rently, the Newport trimmers want to dictate what the 
quantity of coals “ boxed” shall be. Owing to disagree- 
ment on this point, one of the leading Monmouthshire 
collieries was idle for two days last week. However, 
last week-end the subject was balloted upon by the 
Newport trimmers, who have insisted that the maximum 
quantity boxed should be 150 tons, whereas at the other 
ports the rule is a “ reasonable *’ amount. Unfortunately, 
out of about 400 men only 236 voted, and the result 
was a majority of only two against an alteration 
in their present system, the figures being 119 for the 
present system and 117 against. Unless the workmen 
display a more reasonable attitude the trade of Newport 
will suffer, as coals will be transferred to Cardiff for ship- 
ment wherever possible. 


Current Business. 


The tone of the market is extremely quiet, and 
very little new business for prompt loading is passing. 
The large coal market, especially, is inactive, and prices 
are at the minima. Sized coals have given way, and smalls 
are not so firm, the reason being that owing to so much 
tonnage being laid up, considerably reduced supplies of 
coals for bunkers are requi Coke is firm, and patent 
fuel is well stemmed. Pitwood is not coming along so 
freely, and the result is that the market for this com- 
modity is recovering, and whereas 24s. 3d. was touched 








last week, sellers are now asking 25s. 6d. to 26s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue STannincLey Ironworks of John Butler and Co., Ltd., 
established over 100 years ago, have been purchased by George 
Cohen, Sons and Co., Ltd., of London. 


Tue Agrocraru Company, Ltd., of 43, Holborn-viaduct, 
London, E.C. 1, asks us to announce that it has opened a new 
industrial plant department at that address. 


Mr. Starrorp Ransome, M. Inst. C.E., of 65, Portedown-road, 
W. 9, asks us to announce that his telephone number has been 
changed from Paddington 9128 to Abercorn 2942. 


S. Tuomas Pemperton anv Co., 8, Church-street, Colmore- 
row, Birmingham, ask us to announce that they have recently 
been appointed to represent Bruce Peebles and Co., Ltd., Edin- 
burgh, in the Midland Counties of England. 


J. anp E. Haut, Ltd., of Dartford, ask us to announce that 
they have opened a branch office and service depé6t at 
194, Pearse-street, Dublin, which is in charge of Mr. M. 8. M. 
Poole. Telegraphic address : Hallford, Dublin. 


G. D. Peters anp Co., Ltd., ask us to announce that on and 
after Monday next, March 10th, the address of their London 
office and of their associated companies—the British Power 
Railway Signal Company, and the Consolidated Brake and 
Engineering Company—will be changed from Caxton House, 
Westminster, 8.W.1, to 3, Central Buildings, Westminster, 
8.W. 1. 


Joun HETHERINGTON AND Sons, Ltd., of Manchester, ask us 
to announce that at a Board meeting held in Manchester on 
February 25th, Mr. E. V. Haigh, M.I. Mech. E., was elected 
chairman of the company in succession to Mr. M. C. Harman, 
who recently resigned the ay eg ey and his seat on the 
Board; that Mr. G. E. Ross has been elected vice-chairman, 
and that Mr. J. W. Cartland, chief accountant of the company, 
has been co-opted to the Board to fill the vacancy. 








CONTRACTS. 


Tue Merropourran-Vickers ExvecraicaL Company, Ltd., 
has received from the United Steel Companies, Ltd., an order 
for an electric induction furnace for steel melting to be installed 
at the works of Samuel Fox and Co., Ltd., Stocksbridge. The 
furnace will be of } ton capacity and of the Metropolitan-Vickers 
standard design. 

Tue Generat Evecrric Company, Ltd., of London, Birming- 
ham, &c., has received from the Central Electricity Board an 
order for six 30,000 kVA, three-phase transformers for the Mid- 
East England Electricity Scheme. These transformers, the wind- 
ings of which are to be suitable for pressure ratios of 
132,000/11,000 and 132,000/6600 volts on a three-phase, 50- 
cycle system, are to be fitted with G.E.C. on-load tap-changing 
gear and external automatic ally controlled forced air cooling 
equipment 








CATALOGUES. 
Brarrisnh Insutateo Capies, Ltd., Prescot B.l. Wire 
Tables. 
Atrrep Herpert, Ltd., Coventry.—-Combination, turret 


lathe operator's handbook. 


W. Herrer anv Sons, Ltd., 3 and 4, Petty Cury, 
* Catalogue 340 of Scientific Books.” 


Cambridge. 


Tue Star Motor Company, Ltd., Bushbury, Wolverhampton. 
1930 catalogue of the “‘ Jason " series of Star motor cars. 


Gus™ers, Ltd., Rotherham.—A brochure entitled ‘‘ Better 
Valves,” illustrating a new departure in valve construction. 

Srurtrevant Encixeerrnc Company, Ltd., 147, Queen Vic- 
toria-street, E.C. 4.—Publication No. 1598 on screens and 
vibrators. 

Frank WIGGLESWORTH AND Co., Ltd., Clutch Works, Shipley, 
Yorks.—A 64-page catalogue giving detailed information on the 
“ Texrope " drive. 

British Oxycen Company, Ltd., Angel-road, N. 18.—A 
-— entitled “ Transport and Distribution of Oxygen in 
the Liquid State.”’ 








Tue Royat AgronavticaL Socrery: Tae R 38 Memoriat 
Prize.—The R 38 memorial prize of the Royal Aeronautical 
Society for 1929 has been awarded to Miss Hilda M. Lyon, M.A., 
A.F.R.Ae.S., for her paper entitled *‘ The Strength of Transverse 
Frames of Rigid Airships.’ 


Tue InstiTuTION OF MINING AND METALLURGY AWARD 
or Gotp Mepat.—The Gold Medal of the Institution of Mining 
and Metallurgy has been awarded to Sir Thomas H. Holland, 
K.C.8.I., K.C.1.E., Vice-Chancellor of the University of Edin- 
burgh, “in recognition of his eminent services to geological 
science and to the mineral industries during his tenure of high 
— appointments—notably those of Director of the Geo- 

ogical Survey of India and of Rector of the Imperial College of 
Science and Technology—and of his researches and publications 
upon the mineral resources of the British Empire and their 
relationship to national and international problems.” 


Roya InstirvuTion.—At a general meeting of the members of 
the Royal Institution, held on Monday afternoon, March 3rd, 
Sir Robert Robertson, Treasurer and Vice-President, in the 
chair, it was announced that the Managers had that day elected 
Mr. J. B. 8. ‘eae Fullerian Professor of Physiology, in 
succession to Mr. J. 8. Huxley. Dr. F. H. Carr, R. E. Clay, 
Mr. H. M. te thy + _H. R. Fry, Professor F. Hopwood, 
Mr. A. W. Isenthal, Mr. N. C. Neill, Lady Saltoun, ae lies E. 
Watt were elected Sah It was announced that the Friday 
evening discourses after Easter would commence on May 2nd, 
when Mr. H. E. Wimperis will give a discourse on “ A Study of 
the Phenomenon of Spin in Airplanes.’’ Successive discourses 
will probably be given by Professor J. Garstand, Dr. C. M. 
Yonge, Mr. R. 8. Whipple, Sir H. C. Harold Carpenter, Professor 
H. Clay, and others. 


AmericaN Import Exuisirion.—An Industrial Exhibition 
of American 2 trade is to be held at the Grand Central 
Palace, New York, this year from August 4th to 9th. This 
exhibition, the first ‘of its kind to be held in any part of the world, 
has been organised under the honorary patronage of a National 
Advisory Committee, which, among many well-known names, 
includes those of Mr. Kermit Roosevelt ; Mr. Herbert 8. Stone- 
hah, President of the British Commonwealth Club; Mr. James 
W. Brown, President of the Advertising Club of New York ; 
Mr. Frank Van Leer, Jr. Executive Secretary of the National 
Council of American Importers and Traders, Inc., and many 
others. No goods made in America will be admitted, the exhibi- 
tion being devoted strictly to manufactures from other parts 
of the world. The representative for Great Britain and Northern 
Ireland and the British Dominions Overseas is the Internationa! 
Trade Exhibitions, Ltd., of Broad-street House, London, E.C. 2. 
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Current Prices for Metals and Fuels. 
IRON ORE. STEEL (continued). l FUELS 
N.W. Coast— Home. Export. | SCOTLAND. 
(1) Native . 19/6 to 21/— | N.E. Coast— oy ae £ s. d. (Prices not stable.) 
(1) Spanish 21/6 to 23/- Ship Plates . 8 15 0 715 0 LaNaRgSEIRE— Export. 
N.E. Coast— Angles .. .. .. 8 7 6 s (f.0.b. Glasgow)—Steam 14/- 
Native 18/— to 21/- Boiler Plates (Marine) 10 10 0 Ell .. 16/- 
Foreign (c.i.f.) 22/- (Land) 0 0 0 A Splint 16/9 to 18/- 
‘ Joiste ve 810 0 7 +. @ ts i Trebles 13/6 
Heavy Rails 810 0 entiinn 12/9 
PIG IRON. Fish-plates i2 0 0. . s * ” Singles 12/6 
Home. Export. ne , : - £9 to £9 Se. AYRSHIRE— 
. * (f.0.b. Ports}—Steam 13/9 
£s.d £ s. d. Soft Billets 617 6 Jewel 17/6 
() Seomane— N.W. Coast— ; : Trebles 13/9 
Hematite 41 0 ony 7 - = — 
No. 1 Foundry 0 Barrow— a 
No. 3 Foundry 318 0 Heavy Rails . 810 0 ° fam. Sethi er Busnt- 
; Light Rails 815 O0to9 0 0 island—Steam 12/- to 14/- 
N.E. Coast— Billets .. 615 O0to9 10 0 Screened Navigation 18/— to 18/6 
Hematite Mixed Nos. 3.17 6 DB? Ol in... Treblea oo ows 13/6 
No. 1 318 0. 318 0 Bars (Round) . + Bx. Doubles s/s 
Cleveland— o (Small Round) $5 0t 8§ 7 6 : ia : - 
No. 1 315 0. 315 0 Se > oe ay oe Ol (hob. Leith)—Best Steam 13/9 
Silicious Iron 315 0 315 0 » (Soft Steel) 2 Fs si @ Secondary Steam 13/6 
No. 3 G.M.B. 312 6 312 6 Plates .. -. ;. $17 60 9 2 6 Trebles 13/3 
No. 4 Foundry 311 6. 311 6 » (Lanes. Boiler) es Doubles 12/6 
No. 4 Forge 311 0 3.11 0 | Sesrvmep— 5 2 
& . ‘ Singles. . 12/6 
Mottled 310 6 310 6 Siemens Acid Billets 9 10 0 (basis) 
White 310 6 310 6 Hard Basic .. . 9 2 6Gand9 12 6 ENGLAND. 
Intermediate Basic 712 6Gand8 2 6 (8) N.W. Coast- 
MIDLanDs— Soft Basic a Gee. @ an d« Steams sie 21/6 to 23/- 
(3) Staffs.— (Delivered to Station.) Hoops .. .. 915 Otol0 0 0 Household 38/- to 51/- 
All-mine (Cold Blast) — .. Soft Wire Rods. 8 0 0 Coke 25/- 
North Staffs. Forge 3 6. MIpLanps— NorTHUMBERLAND— 
” » Foundry 319 6 Small Rolled Bars.. .. 8 0 Oto 815 0 Best Steams. 15/- to 15/3 
Billets and Sheet Bars.. 6 2 6to 612 6 Second Steams . 14/— to 14/3 
(3) Northampton— ; Galv. Sheets, f.o.b. L’pool 11 17 6 Steam Smalls 11/- 
Foundry No. 3 315 0. ; : Sheets (30 W.G.) .. 16 7 6 Unsoreened . 13/- 
Forge. on 9 a. st th we OO Household . 25/— to 37/- 
(1) Derbyshire— Joists ee “< ‘ 810 O. Durnsamu— 
No. 3 Foundry 318 6.. i Tees o st , Ba = Best Gas 16/6 
Forge 3146... Bridge and Tank Plates 8 17 6 Second 14/3 to 14/6 
Boiler Plates .. .. 912 6 Household . 25/— to 37/- 
(3) Lincolnshire— Foundry Coke 25/- to 30 
No. 3 Foundry 313 6. - SuerrsisLp— Inland. 
No. 4 Forge 3.9 6 Best Hand-picked Branch - 26/6 to 28/- ~ 
Basio me ~ NON-FERROUS METALS. Derbyshire Best Bright House.. 21/- to 23/- 
: SwansEa— Best House Coal .. 20/6 to 21/6 
(4) N.W. Coast— Tin-plates, I.C., 20 by 14 18/3 to 18/9 Screened House Coal 18/6 to 20 
N. Lancs. and Cum.— Block Tin (Cash) 166 10 0 Pe » Nuts 16/6 to 18) 
je 9 O&) .-.- - » (three months) 169 0 0 Yorkshire Hards 15/6 to 17/- 
Hematite Mixed Nos. 4 1l 6(6) . — Copper (cash) 67 17 6 Derbyshire Hards 15/6 to 17 
415 O(c) .. - » (three months) 67 16 3 Rough Slacks 9/- to 10/- 
Spanish Lead (cash) 19 15 0 Nutty Slacks 7/6 to 8/6 
* » (three months) 19 15 0 Smalls ee 3/-to 5&/- 
MANUFACTURED IRON. Spelter (cash) 18 10 0 Blast-furnace Coke (Inland) .. 17/— on rail at ovens 
H . » (three months) . 9 1 3 Furnace and Foundry Coke (Export), f.o.b. 20/— to 21/- 
ome. Export. M “ 
MANCHESTER we , 
fed fed Copper, Best Selected Ingots 78 0 o| CaBDIFF— (9) SOUTH WALES. 
ScoTLaNnp— Electrolytic 84 7 6 Steam Coals : 
Crown Bara 10 5 9 915 0 is Strong Sheets . 110 0 0 Best Smokeless Large 20/- to 20/3 
Best — ~ a Tubes (Basis Price), 1b 013 Second Smokeless Large 18/9 to 20/- 
N.E. Coast— Brass Tubes (Basis Price), |b. 011 Best Dry Large . 19/— to 19/6 
Iron Rivets 1110 0. - » Condenser, Ib. o 1 3 Coteny Say a sayeen Saye 
Cetin: ams 1015 0. ‘ Lead, English 21 76 Best Black Vein Large 18, 6 to 18/9 
Sain, Siam 16. » Foreign 19 17 6 Western Valley Large 18/3 to 18/6 
Double Best Bars 1115 0. Spelter 19 0 0 Best asters Vulley Leng mar 00 Saye 
Treble Best Bars 1250. a Alumiai : : Ordinary Eastern Valley Large 17/9 to 18/- 
“ uminium (per ton—raw ingot) -. £95 Best Steam Smalls 14/6 to 15/- 
Lancs.— a Ordinary Smalls 13/6 to 14/6 
Crown Bars . 10 15 0 Washed Nuts 19/6 to 28/- 
Second Quality Bars 915 0 -- FERRO ALLOYS. No. 3 Rhondda Large 21/- to 21/6 
Hoops 13.0 0 -- - ~ Smalls 15/6 to 16/- 
Tungsten Metal Powder .. 3/4} per Ib. No. 2 7 Large cd 17/— to 17/3 
8. Yorxs.— Ferro Tungsten . . ; 3/1} per Ib. - » Through 16/— to 16/¢ 
Crown Bars 11 OO. Per Ton. Per Unit. a - Smalls 15/- to 15/6 
Best Bars 1110 0. Ferro Chrome, 4 p.c.to6p.c.carbon £23 7 6 7 Foundry Coke (Export) 32/6 to 37 
Hoops 1220 0.. == 6p.c.to8p.c... .. £22 10 0 7/- Furnace Coke (Export) 27/- to 28/- 
MiIpLanps— ” 8 p.c. to 10 p.c. -. £222 0 0 7/- Patent Fuel . 6s 22/- to 22/6 
Crown Bars .. . 10 0 Otol0 7 6 ~ Specially refined Pitwood (ex ship) 25/9 to 26/3 
Marked Bars (Staffs.) 1210 0. Max. 2 p.c. carbon £33 10 0 10/- Swansza— 
Nut and Bolt Bars 9 2 6to 9 7 6 - » Ilp.c.carbon £38 0 0 13/6 Anthracite Coals : 
Gas Tube Strip 11 26. mo 0-70 p.c. carbon £40 10 0 15/- Best Big Vein Lar, 36/- to 38/- 
°° - » carbon free 11d. per Ib. Seconds  e- 28/6 to 32/- 
Metallic Chromium .. . . 2/7 per lb. Red Vein ; ; 24/- to 28/- 
Ferro Manganese (per ton) £13 15 0 for home Machine-made Cobbles 42/6 to 45/- 
STEEL. (d) £13 10 0 for export Nuts 43/- to 46/- 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. . £11 10 O scale 5/- per Beans .. 25/-— to 27/6 
£s.d € «. d. unit Peas .. 20/— to 20/6 
(5) Scortanp— es o 75 p.c. £19 0 O scale 7/— per Breaker Duff 10/9 to 11/3 
Boiler Plates (Marine) 1010 O. 10 10 O unit Rubbly Culm 12/— to 12/6 
ies » (Land) 09 OO. 1 0 0 Vanadium 12/9 per Ib. Steam Coals : 
Ship Plates, jin.andup 8 15 0 715 0 Molybdenum 4/2 per lb. Large .. 20/- to 21/- 
Sections .. : 8 7 6 7 ts Titanium (carbon free) . . 9d. per Ib. Seconds 18/6 to 19/6 
Steel Sheets, jin. 2 Os 8 15 0| Nickel (per ton) £170 to £175 Smalls x 13/6 to 15/- 
Sheets (Gal. Cor.24B.G.) 12 5 0. 12 5 0O| Ferro Cobalt 9/6 per lb. Cargo Through 15/6 to 16/6 
(1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Pricese— 


All delivered Glasgow Station. 


rail at ovens and f.e.b. for 








export. (9) Per ton f.o.b. 


(7) Export Prices—f.o.b. Glasgow. 
(a) Delivered Glasgow. 





Ma 





(b) Delivered Sheffield. 


(e) Delivered Birmingham. 





Ordinary Ship, Bridge, and Tank Plates and Sections, 10/- if home consumers confine purchases from associated British Steel Makers. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate: Joiste (minimum), 12/6; 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Oil Gas Fuel. 


THe Comité des Combustibles Liquides and the 
Comité National des Recherches et Inventions are facili 
tating tests of all kinds of new processes for utilising cheaper 
and safer fuels in the place of petrol, particularly for motor 
cars and aircraft, and interest is centred more especially 
just now in heavy oils. The two committees named have 
been associating themselves with experiments carried 
out by a Russian engineer, M. Chilowski, who has 


invented a small portable plant for producing gas from | 


heavy oils and using it in any type of internal combustion 
engine. The system was described by M. G. Lumet 
at the Société des Ingenieurs Civils. A summary of the 
paper presented gave only a general idea of the method 
employed, and little was said about some prolonged trials 
that had been carried out on a lorry, beyond the statement 
that the engine proved to be more flexible and that more 
power was developed, because a much higher compression 
could be used than was possible with petrol. The plant 
consists, first, of a rather voluminous partial combustion 
chamber, the walls of which must be kept at a temperature 
of 1000 deg. Cent., and it is claimed that the gas oil entering 
the chamber under pressure from a tank above it undergoes 
a partial combustion in contact with the hot walls, when 
the oxygen of the hot air introduced at the same time 
dissociates, it is said, the oi! molecules and reduces the tar 
products. The vaporised oil then passes over water at the 
bottom of the apparatus and rises through a scrubber, 
where the tar products are removed, and fall into the water, 
so that there is no risk of the scrubber becoming fouled. 
rhereafter, the gas passes through a cooling and cleansing 
chamber, and it is stated that, after these operations, it 
contains less than 1 per cent. of tar products. The 
operations themselves are effected by an air compressor 
which controls the air pressure on the oil in the tank above 
the partial combustion chamber as well as the mixture of 
gas. As the heat for the cracking process is supplied by the 
exhaust it is obvious that the engine must be started and 
run for quite a long time on other fuels. So much has been 
said about the Chilowski process that there was an 
unsually large meeting of members to hear the communica 
tion. The discussion which followed was of a critical 
character 


The Tariff Truce. 


The action of the French delegate at Geneva in 
withdrawing the Government's promise to support any 
proposal to abstain from increasing import duties for 
definite period is only what could have been expected in 
view of the changes that have taken place in the industrial 
situation in France. Whatever may be said about the 
prospects of increasing international trade by a reduction 
of tarifis, French manufacturers are «determined that 
they must have the fullest protection before further 
economic proposals can be discussed, and agriculturalists 
assert that it is even more necessary for them. The last 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


SWITCHGEAR 








| 324,143 October 30th, 1928 Spark PrReVENTING Devices 
ror Exvecrraic Swirenes, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C, 2, 
| and Charles Cecil Devenny, of 60, Park-avenue North, 
Hornsey, London, N. 8 

When electric signs of the flashing type—that is, the type in 
which electric lamps are switched on and off a number of times 
per minute—-are in operation, the disturbances in the electrical 
eireuit caused by rapid operation of a switch or other make 
and break device are communicated through the electric supply 
circuit or by radiation therefrom to neighbouring wireless 
receivers and cause the production of undesirable sounds in 
the telephones or loud speakers. The object of this invention 
is to provide an improved method of preventing the creation 
of such surges and consequent disturbances of neighbouring 
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Dicnniiaitadeenntiiniainn + — 
| circuits The accompanying drawing shows the invention 
| applied to the switches of an electric flashing sign. The lamps 


A are connected in parallel across the mains B, the switches 
| being indicated at C n series with each lamp and switch is 
| connected an iron-cored choke coil D, and across each switch 

is connected a condenser E. The capacity of the condenser 

and the number of turns in the choke are proportioned according 

to the value of the current carried by the circuit. For all ordinary 
| electric sign circuits, the condenser preferably has a capacity 
| of the order of 1 microfarad, while the choke coil may be com- 
posed of 180 to 220 turns of wire. To obtain the best results 
| with a circuit carrying 4 ampere, the condenser should be of | 
| mierofared capacity and the coi] be composed of 200 turns of 
No. 26 D.C.C. wire wound upon an iron core of jin. diameter 

| January 23rd, 1930 


few months have altered the face of things considerably, | 


and almost every week there are evidences of an increasing 
slackness of trade, until producers are becoming seriously 
concerned about the future. For the moment everything 
depends upon whether the Government can provide the 
financial help required to carry out the programme of 
public works that is being partly held up pending som« 
definite arrangement. It is therefore very unlikely that 
anything will be done at Geneva for a considerable time 
to come, parti ularly in view of the opposition oi Italy to 
the tariff truce. The French Government is credited with 
the intention of taking up the matter again later on, when 
it will prepare a scheme of international co-operation on 
different lines. Judging from the general trend of things, it 
is not difficult to foresee that any future general tariff 
arrangement will be associated with international trad 
agreements, and until then fiscal tariffs on the Continent 
are likely to increase rather than diminish 


Trans-Saharan Traffic. 


While the preliminary arrangements for the Trans- 
Saharan Railway appear to be making progress, there is a 
good deal of activity in the way of preparing for regular 
motor car services between Algiers and the Niger. All 
the leading makers of motor cars are bent upon demon 
strating the practical character of their vehicles for trans- 
port across the desert. That the difficulties are not insur- 
mountable is shown by the several return journeys that 
have already been accomplished across the desert, and a 
month ago no fewer than forty-five cars, representing 
nearly a dozen makers, started from Algiers in groups at 
different dates for Gao on the Niger, which has already 
become an important commercial centre and will grow 
enormously when work is started upon the railway. The 
total distance to be covered will be more than 4000 miles. 
Many of the cars are already returning from Gao. The 
route followed consists of tracks connecting up the military 
posts and oases, and although the going is not always easy, 
the route appears to be quite practicable. On the last 
stage approaching the Niger some cars travelled at an 
average speed of more than 30 miles an hour. Although 
motor vehicles cannot deal with a considerable amount of 
traffic under these conditions, it is hoped they will 
eventually permit of regular passenger services being 
organised between North Africa and the Niger. 


Pig Iron Production. 


All the countries belonging to the Steel Cartel 
iereased their production of pig iron and raw steel last 
year as compared with the previous twelvemonth, but in 
the last quarter there was a general falling off, and it 
appears to have continued. In France the average monthly 
production during 1929 was 870,000 tons of pig iron, as 
compared with 832,000 tons in the previous year and 
806,000 tons of raw steel, as against 791,000 tons. During 
January of this year the productions were respectively 
876,000 tons and 804,000 tons, these being somewhat 
lower than the figures for December. 


DYNAMOS AND MOTORS. 


324,161. November 20th, 1928 DamMPeR WINDINGS FOR 
| Syncuronovus Converters, Ludvig Arthur Dreyfus and 
Allmanna Svenska Elektriska Aktiebolaget, both of 
Vasteras, Sweden 
It is well known that a sudden increase of load, for instance, 
a short circuit, on the continuous current side of a synchronous 
converter of the construction hitherto known causes a hunting 
motion which has an unfavourable influence on the commuta- 
tion, and in order to reduce this hunting the converter has 
generally been provided with a short-circuited damper windirg. 
It has been found that the direct influence of a damper winding, 
arranged in the usual manner, on the commutation has been 
| insignificant, if not even untavourable, but that, on the other 
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| hand, it is possible to arrange the damper winding in such a 


manner as to improve the commutation. Such an arrangement 
of the damper winding is the object of the present invention. 
In accordance with one arrangement described in the specifica- 
tion, an additional turn A around the commutating pole B is 
connected in series with the end connections of the damper 
winding. This turn is caused to carry the whole of the resultant 
of the current in the individual bars C, the m.m.f. of which 
must obviously be opposite to that of the armature current 
nd thus co-operate with that of the commutating winding. 
Various modifications of the scheme are dealt with and the 
principle governing the idea is also described.._/January 23rd, 
1930. 


TRANSFORMERS AND CONVERTERS. 


307,837. March 12th, 1929.—Hiecn PoTenTiAL CURRENT 
TRANSFORMERS, Siemens and Halske Aktien-Gesellschaft, 
of Berlin-Siemensstadt, Germany. 

The object of this invention is to provide a current transformer 
distinguished by very moderate dimensions as compared with 
the working potential which is inexpensive. In preparing 
the accompanying drawing, it has been assumed that a current 
transformer for a bare wire installation is dealt with. The 
hollow supporting insulator A rests on its lower edge, a joint 
ring B being interposed, on the metallic base C. This carries 
a current transformer of any desired construction, as for example 
with a ring-shaped iron core D and ring-shaped primary winding 
E passing vertically through it. The low-tension winding is 
arranged directly on the iron core and ends in terminals F, which 
are arranged inside a circular shaped depression in the bottom 
C. The danger of a discharge from the high-tension parts to 
the low-tension winding is thus avoided and protection against 
rain is secured. The supporting insulator is filled with oil, 
which is irtroduced through the opening H in the closing plate 





J at the top of the insulator, the hollow space K serving as an 
equaliser chamber and containing the connections. The level of 
the oil rises and falls with varying temperature, but in such 
manner that the opening H is always covered. The high-tension 
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conductors indicated by L pass through the hollow space without 
change of direction. They are secured in the rounded cap M 
serving as a protection against glow and at the same time making 
the hollow space oil-tight. The supporting insulator is provided 
with rain sheds.—January 23rd, 1930. 


FURNACES. 


324,145. November Ist, 1928.—Bars ror Forcep Daravent 
Furnaces, G. H. Collins, 137, Ealing-road, Brentford 
The object of this invention is to facilitate the removal of 
ash from the trough bars of forced draught furnaces. The troughs 
are made approximately V-shaped, as shown in the section, 
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Fig. 1. The two sides of the V are separated at the apex and are 
pivoted at the opposite edge. Below the grate there is a shaft A 
fitted with arms B, the ball heads on which hold ghe sides of 
the troughs together. When it is desired to dump the ash, the 
shaft is turned and the troughs open, as shown in Fig. 2.- 
January 23rd, 1930 


MACHINE TOOLS AND SHOP APPLIANCES. 


324,144. November Ist, 1928.—Spinninc Hottow ARTICLES, 
4. H. Jacobs, Albion Works, Heath-street South, Bir- 
mingham, and G. Painter, 271, Heather-road, Small Heath, 
Birmingham 

Instead of spinning a hollow metal article, such as a tea-pot, 
on to the outside of a collapsible mould, the inventors expand 
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a drawn blank into a hollow mould. The mould is made m two 
parts, as shown, which are held together by studs in bayonet 
slots. The studs have flats on their sides, so that they jam in the 
slots when turned. The drawn blank, shown by the broken 
lines A, is clamped between the groove B and the receas ( 
January 23rd, 1930 


MISCELLANEOUS 


324,082. July Lith, 1928.—Etectric Protective Arraratus, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2; Francis John Lane, of 
97, Harlesden-gardens, Harlesden, N.W. 10, and Robert 
Davies Parry, of Pen Bryn,’ Northway, Neasden 
Middlesex. 

This invention relates to arrangements for protecting A.( 
or D.C. electric systems so that a faulty section, for example, 
a feeder, interconnector, or a portion thereof, or apparatus such 
as transformers or reactances, can be automatically disconnected 
from the rest of the system. In the diagram Fig. | a feeder A 
is divided into a number of sections which are arranged to be 
disconnected from one another by means of circuit breakers 
B provided with trip coils C. Each of the trip coils is operated 
in parallel through impedance type relays D and E, which are 
set to operate in the manner which forms the subject of the 
invention. The two relays are provided for operation in the 
direction shown by the accompanying arrows, and suitable 
directional relays are provided for giving the impedance relay* 
their directional characteristics. In the event of the feeder 
being supplied only from one end, then only a single impedance 
relay would be required for the operation of each circuit breaker. 
In Fig. 2 the operating characteristics of the relays D and E 
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are shown, the time of operation being plotted as ordinates 
against feeder length as abscisse. The curves shown in chain 
lines refer to the relays E and those in full lines to the relays D. 
Fig. 3 shows the manner in which the relay D is connected as 
applied to a single-phase feeder, the voltage element F being 
connected to be responsive to the voltage across one end of the 
feeder and the current coil G being connected through a current 
transformer H to be responsive to the current flowing at that 
end of the feeder. The relays are so adjusted that the effects 
of the voltage and current elements are just neutralised when 
the values of current and voltage in the section correspond with 
those for the impedance of the section. In the event of a fault 
occurring at the extreme end of a section remote from the relay, 
the relay would take an infinite time to operate. This is shown 
by the inverse time characteristic of the relay in Fig. 2. In 
order to overcome this disadvantage the relays are set to balance 
at values corresponding to, say, 110 per cent. of the feeder 
impedance. This gives the overlap indicated in Fig. 2. Conse- 
quently, for a fault occurring at the right-hand side of, and 
adjacent to, one of the cheval Govsines B at the end of a section, 
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relays E and D at either end of the section would operate, 
opening the corresponding circuit breakers and disconnecting 
the faulty section. The circuit breakers at the ends of the sec- 
tions adjacent to the faulty section would not be energised, 
however, as they would take a substantially | ngthened 
time to operate and the fault would have, by then, been cleared. 
For a feeder supplied from only one end, the relay nearest the 
fault would operate in a very short period of time, while the 
relays nearer to the source of supply would not operate, as the 
fault would have been cleared before their time for operation 
had expired. Under normal conditions a choke or limitin 
resistance J is connected in series with the voltage element F, 
so as to keep the normal current taken by the coil F within 
its heat-dissipating capacity. An additional instantaneous 
overload relay K is provided which may be connected as shown 
in series with the current element G of the relay, the relay K 
being energised to close its contacts to short-circuit the choke 
J immediately a predetermined overload occurs on the line, thus 
on the occurrence of a fault the calibration of the impedance 
relay is instnataneously adjusted to its desired value, so that it 
will operate selectively.—January 13th, 1930. 
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324,293. April 6th, 1929.—A 
MetTHop AnD Device For In- 
CREASING THE DURABILITY OF 
Steet Pores, Vereinigte Stahl- 
werke Aktiengesellschaft, Gel- 
senkirchen, Germany. 

The inventors propose to pro- 
vide steel poles, such as those 
used for transmission lines, with 
butt ends, or “‘ shoes "’ as they call 
them, of iron cast centrifugally, 
on account of the greater resist- 
ance of that material to corrosion 
in the ground. The two parts are 
shrunk together and then coated 
with bitumen or the like.—Jan- 
uary 23rd, 1930. 
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0324 304. May 10th, 1929.—Soor Blowers, J. Howden and Co., 
Ltd., 195, Scotland-street, Glasgow, and J. Howden Hume, 
Caxton House, Westminster. 

This invention is concerned with blowers for clearing soot 
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and dust off the exterior surfaces of air pre-heaters in boiler 
ae and especially to heaters of the corrugated plate type. 
blower comprises a series of perforated pipes, arran 


flexible pipe A. The whole arrangement can be traversed back 
and forth by means of a rack B and pinion ©, which is operated 
by the chain D, so that the whole surface of the heater is scoured 
by the jets.—January 23rd, 1930. 


323,996. May 16th, 1929.—Srop Vatves, Cockburns, Ltd., 
and D. Macnicoll, Clydesdale Engineering Works, Cardonald, 
near Glasgow. 

The object of this invention is to ensure the tightness of a 
double-beat stop valve. The two beats and their seatings are 
shown at A and B respectively. The upper beat A and the 
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operating gear need no comment. The lower beat B is attached 
to the spindle of the upper beat by the screwed sleeve C, which 
has some back-lash to accommodate expansion, contraction 
and distortion of the valve seatings. For the purposes of grinding 
in the valves a nut D is provided, which, when it is screwed 
—_ hard, locks the assembly rigidly together.—January 16th, 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the T1mE and 
PLACE at which the meeting is to be held should be clearly stated 


TO-DAY. 


CHEeMiIcaAL ENGINEERING GrovuPp.—lInstitution of Engineers 
and Shipbuilders, Glasgow. Joint meeting with the Glasgow 
Section. “‘ The Insulation of Heated and Cooled Surfaces,”’ by 
Mr. J. 8. F. Gard and Mr. R. F. Robinson. 7.30 p.m. 


Institute OF Marine Enoineers.—Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7 for 
7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James's Park, London, 8S.W.1. Extra general meeting. ‘“ The 
Strength and Design of Fusion Welds for Unfired Pressure 
Vessels,” by Mr. L. W. Schuster. 6 p.m. 


Junior InstirvuTion or ENGineEeRs.—39, Victoria-street, 
8.W. 1. inary meeting. ‘‘ Chile and Engineering in Chile,” 
~ f C. J. Hartley, M. Inst. C.E. To be read by P. C. Dewhurst, 
M.I. Mech. E. 7.30 p.m. 


Otp CenTrRaLians.—Hotel Cecil, Strand, W.C.2. Twenty- 
seventh annual dinner. 7.15 for 7.30 p.m. 
Royat Instrrvtion or Great Barirain.—21, Albemarle- 


street, London, W. 1. 
Regan, F.R.S. 9 p.m. 


SATURDAY, MARCH 8ru. 


INSTITUTION OF MuwNicrpaL AND CouNTY 
Lecture Hall, Corporation-street, Taunton. 
meeting. 11 a.m. 


Discourse, “‘ Angler Fishes,’’ by Mr. C. T. 


ENGINEERS.— 
Annual District 


MONDAY, MARCH lors. 


InstiITuTE oF Metats: Scottish Loca Section.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. Annual general 
meeting. 7.30 p.m. 

INSTITUTION oF AvToMOBILE ENGINEERS.—Queen’s Hotel, 
Birmingham. ‘“‘ The Mercédés-Benz Diesel Engine,”’ by Mr. 
W. H. Goddard. 7 p.m. 

INSTITUTION OF ELEecTRIcCAL ENGINEERS: NortTH-EASTERN 
CenTRE.—Armstrong College, Newcastle-on-Tyne. ‘‘ Develop- 
ments in Machine Telegraph Systems and Methods of Operation,”’ 
by Mr. H. H. Harrison. 7 p.m. 

Kine’s Cottece Enornerrtne Society.—King’s College, 
London, W.C. 2. “ Pulverised Fuel,” by Mr. A. H. 8. Oddy. 
5.15 p.m. 

Royat AERONAUTICAL SocteTy AND InstITUTE oF TRANS- 
porT.—Institution of Electrical Engineers, Savoy-place, Vic- 
toria Embankment, W.C. 2. ‘ Air Transport,”’ by Herr Martin 
Wronsky. 5.30 p.m. 

Surveyors’ Instrrution.—12, Great George-street, 8.W. 1. 
‘** Recent Developments in Electricity Supply in Great Britain, 
with Special Reference to Rural Electrification,” by Sir H. 
Haward. 8 p.m. 


TUESDAY, MARCH lirs. 


INSTITUTE OF British FouNDRYMEN: LaNncasHIRE BRANCH, 

Burniey Secrion.—In the Municipal College, Ormerod-road, 
Burnley. ‘“‘ Jobbing Castings,”’ by Mir. A. Sutcliffe, illustrated 
by lantern slides. 7.15 p.m. 
InsTITUTE OF Marine Encineers.—The Minories, London, 
E.C.3. “ The Advan 3s to the Shipowner of Closer Co- 
operation Between the Naval Architect and the Marine Engi- 
neer,”’ by Mr. A. T. Wall. 6.30 p.m. 


INSTITUTION oF AUTOMOBILE ENGINEERS: LONDON GraDU- 
ATES.— Watergate House, Adelphi, W.C. 2. ‘* Developments in 
Automobile Transmission,” by Mr. H.G. Dunn. 7.25 p.m. 
INsTITUTION OF AvuTOMOBILE ENGINEERS.—King’s Head 
Hotel, Coventry. ‘“‘The ‘Golden Arrow’ and the World’s 
Speed Record,” by Captain J. 8. Irving. 7.30 p.m. 
InsTITUTION oF CrIviL ENGINEERS.—Great George-street, 
ye i 1. Papers to be submitted for discussion : 


struction of the Approach Spans of the Royal Albert Bridge, 
Saltash,”” by Mr. Harold Duke Smith; ‘‘ Reconstruction of 
Approach Spans, Royal Albert Bridge, Saltash,” by Mr. Frank 
Gibbons; “ Reconstruction of Kent and Leven Viaducts, 
Furness Section of the London, Midland and Scottish Railway ” 
by Mr. James Alexander. 6 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: ScoTtTisu CENTRE. 
—Freemasons’ Hall, George-street, Edinburgh. ‘ Broadcasting 
by Electric Waves,” by Captain P. P. Eckersley. 8 p.m. 


INSTITUTION OF PeTROLEUM TecHNOLOGISTS.—House of the 


Royal Society of Arts, John-street, Adelphi, W.C. 2. we 
Diesel Engine as Applied to Road Transport,”’ by Major W. H. 
Goddard. 5.30 p.m. 

Royat Instirution or Great Brirarn.—21, Albemarle- 
street, W. 1. ‘ Science in the Middle Ages,” by Dr. C. Singer. 
5.15 p.m. 


WEDNESDAY, MARCH 12rs. 


INSTITUTE OF FuEL.—Rooms of the Chemical Society, Bur- 
lington House, Piccadilly, W.1. ‘“‘ Smoke Prevention and Its 
Problems,” by Professor W. E. Gibbs. 6 p.m. 


INsTITUTE OF Metats.—In the Hall of the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, 8.W. 1. 
Twenty-second annual general meeting. Reading and discussion 
of papers (see page 134). At the Hotel Metropole, Northum.- 
berland-avenue, S.W.1. Annual dinner and dance. 6.45 for 
¢ p-m. 

INSTITUTION oF Civit Enorneers.—Great George-street, 
Westminster, 8.W.1. Informal meeting. Subject for discus- 
sion, “‘ Land Reclamation Work,’’ by Mr. F. M. G. Du-Plat- 
Taylor. 6 p.m. 


THURSDAY, MARCH 13rs. 


British AssociaTION OF REFRIGERATION.—Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, 8.W. 1. 
‘“* Heat Production and Evaporation as Factors in Cold Storage,”’ 
by Dr. A. J. Smith. 5.30 p.m. 


INstiTUTE OF MaRINE ENGINEERS : JuN1IoR Section.—In the 
Library of the Institute, The Minories, London, E.C. 3. Informal 
address, ‘‘ Marine Boilers: Their Troubles and Maintenance,” 
by Engr.-Lieut.-Comr. H. 8. Humphreys, R.N.(Ret.). 6.30 p.m. 


InstiTuTe oF Metats.—In the Hall of the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, 8.W. | 
Twenty-second annual general meeting continued. Reading and 
discussion of papers (see page 134). 10 a.m. 

INsTITUTION or AvuTomoBILE Enoingers.—Lecture Hall, 
Devonport Technical College, Plymouth. ‘“‘ The Inspection of 
Metals and their Alloys,’ by Capt. L.W. Johnson. 8 p.m. 

InsTITUTION oF ELectrricat Enorneers.—Savoy-plaee, 
Victoria Embankment, W.C.2. “The Imperial Chemical 
Industries, Ltd.’s, Steam and Electric Power Plant at Billing- 
ham,” by Messrs. H. A. Humphrey and J. W. Bansall. 6 p.m. 


FRIDAY, MARCH lérs. 


InsTITUTE OF Metats: SHEFFIELD Locat Sectrion.—In the 
Non-Ferrous Section of the Applied Science Department of the 
University, St. George’s-square. ‘‘ Electric Heat Treatment 
Furnaces,”’ by Mr. A. Glynne Lobley. 7.30 p.m. 

INSTITUTION OF ENGINEERING INSPECTION.—Royal Society 
of Arts, John-street, Adelphi, W.C.2. ‘ Deep Well Pumps,” 
by Mr. J.J.O'Neal. 5.30 p.m. 


Junior InstiruTion or Enormerrs.—39, Victoria-street, 
8.W.1. “ An Outline of Siemens No. 50 Telephone Switching 
Equipment,"’ by Mr. W. A. Sallis. 7.30 p.m. 

Royal AERONAUTICAL SociETY AND Royal METEOROLOGICAI 
Society.—Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C. 2. ‘‘ The Aims and Objects of the 


Aeroarctic,”” by Professor Fridtjof Nansen. 6.30 p.m. 
Royat InstirvutTion or Great Briraixn.—21, Albemarie- 
street, Piccadilly, W. 1. Discourse, ** New Light on Vision,” by 


Professor G. Elliot Smith, F.R.S. 9 p.m. 

Town Prannine Instirute.—Caxton Hall, Caxton-street, 
8.W. 1. “ Town Planning and the Man in the Street,”’ by Cap- 
tain B.S. Townroe. 6 p.m. 

SATURDAY, MARCH l15ru. 
InstTITUTION OF AUTOMOBILE ENGINEERS : Lonpon 


GrapvuaTEs.— Visit to the works of Vauxhall Motors, Luton. 


2.30 p.m. 


MONDAY, MARCH lirs. 


INSTITUTION OF AUTOMOBILE ENGINEERS : SCOTTISH CENTRE. 
—Royal Technical College, Glasgow. ‘‘ Combustion in Diesel 
Engines,” by Mr. H. R. Ricardo. 7.30 p.m. 

Kine’s Cottecr ENGINEERING Socirety.—King’s College, 
London, W.C.2. ‘‘ Haulage in Coal Mines,”” by Mr. W. H. 
Dormer. 5.15 p.m. 


TUESDAY, MARCH 18rx. 


BrrmincHam Locat Secrion.—In 
“ Nickel- 


INSTITUTE OF METALS : 
the Chamber of Commerce, New-street, Birmingham. 
chromium Alloys,” by Mr. W. R. Barclay. 7 p.m. 

InsTITUTE OF MetTaLs: Nortu-East Coast Locat Section. 
—In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on-Tyne. Annual general meeting, short 
paper competition. 7.30 p.m. 


WEDNESDAY, MARCH 19ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Metropole Hotel, 
King-street, Leeds. ‘‘ Organisation of Public Service Motor 
Vehicle Repair and Maintenance Systems,’ by Mr. W. Lewis 
Morgan. 7.15 p.m. 

InstitTuTION oF Locomotive ENGINEERS: BIRMINGHAM 
CentTre.—Birmingham Chamber of Commerce, New-street, 
Birmingham. “ Mineral Oils and Lubrication,’’ by Mr. Walter 
Kay. 7.15 p.m. 

OverHeaD Lives AssociaTion.—The Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, W.C. 2. “ Com- 

ative Costs of Overhead and Underground Transmission 
ines,’ by Dr. Eckstrom. 5.30 p.m. 


THURSDAY, MARCH 20ra, 
AssociaTION oF Ex-Siremens’ Men.—Gatti's Restaurant, 
King William-street, W.C. 2. Annual dinner. 
Kino’s Cottece Enomerrine Socrety.—King’s College, 
London, W.C. 2. “‘ Motoring: Its Progress in the t Thirty 
Years,” by Mr. 8. B. Thomas. 5.15 p.m. 


FRIDAY, MARCH 2lsr. 
INsTITUTION OF ELEecTRICAL ENGINEERS: NortTH-EasTERN 
SrupEnNts’ Section.—Armstrong College, Newcastle-on-Tyne. 
“ A Survey of Switch and Control Arrangements with Examples 
of Modern Practice,” by Messrs. J. Bennett and O. A. Chrisp. 
7.15 p.m. 


SATURDAY, MARCH 22np. 


InstiTUuTION oF E.ecrricat Enorveers: Norte Mipitanp 
Srupents’ Szecrion.—Visit to the Yorkshire Copper Works at 





estminster, 8.W. 
“ Reconstruction of Liskeard Viaduct and Scheme for Recon- 





ged 
beneath the heater, which is supplied with steam through a 





Stourton, Leeds. 2.30 p.m. 














